IF THE TELEPHONE WERE NOT THERE! 


Many times each day you reach 


for the telephone on your desk at 
the office or beside your easy 
chair at home. It is an old and 
trusted friend. You scarcely give 
@ thought to what it means to 
a busy day. 

Yet suppose the telephone were 


not there! Suppose—for a weel 


BELL 


or @ month—you could not call 
enybody by telephone and nobody 
could call you! 

The whole machinery of business 


and the home would be thrown 


You would be out of touch 


the world about you. 


America needs quick, reliable 
telephone service to get things 
done in the brisk, crisp American 
manner, And it enjoys the best sor- 
vice in the world. 

Greater progress has been made 
in this country because of the Bell 
System's one policy. one system 


ond universal service, 


ion to population there are six times as many. 


country as in Europe and the telephone is used nine time 


TELEPHONE 


os much, 


SYSTEM 
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tract the fuel for the return trip from the 
‘other planet. The scientists say that the 
planets all came from the sun, so they should 
have the same elements —J-P., St. Louis, Mo, 


Hope We're Not Giving Away 
Any Family Secrets 

‘Tu figures below, which appear to, con 
tain'a menage in code or ciphe 
by a friend and me. while. examinime some 


‘ealuable papers. We a 
tempted 10 decipher It yinmii NUPIBAHS, 


fon the basis of repetic BOY 
tion, frequency, and 
plain guesswork, but 
have been unable to set 
anywhere with it. ‘Th 
figures are on what ap 
pears to be an oedinary 
Of Teter anergy 


without, "spacing be: 
There is nat 
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Value of Rat Power Is 
itely Established 


of New York, in his answ 
over that mil 


tod one 
‘ratied. in. temperature fifty” dearees 
fe Ty. about 008 feet, Now. the 
i's modulis-nf irom is abouit $000/000-= 


lon: thers 
spb 
founds, which equal to 2.800000 pounds 
Fistendof the 100 pounds that Le HT. a 
sumed This force, however, would preven 
thee (rem expanding ata, but ithe ap 
Med loa is hal of that the expansion wil 
Thout Fat of ts amount ith ho lad the 
tod is 100 fect long, the half expansion total 
{il be O25 fees and the work 

$0.00 foot pounds Tf thats done tn 

our hours the. power wil be "S008 hore 
Power or .& watts which ‘is, considraiy 
Trove than dhe ‘ago 'watts which wa si 
tn And nove for thera 

Fane a0 One horse power 
to Tie watt, Dot realy vara 
nly do aboot thee fouite of tis, 
ST wat and for a horse weighing 
Tso" patnds thats about € 
pinund ene, ‘eth the same” ab 
Peat weiching one pound would make good 
Substitute for the ron rod. Ifthe tod were 
two square feet in ection, you would ae 
tehaee two AU) BD, Rash, Ne 


Astronomy Fan Makes 
@ Modest Request 
Artix seeing what the chemistry enthus- 
fats have done to Your mazazine, one would 
falmost think that he could eet anything if 
he howled one and 
Toul enough, Never 
theless, what T'm aimn- 
ing ats this: it~ 
th dope on the east 
ing and ‘indigo 
Fescope mirrors and 


things. Tt would help 
a lot of us who can't 
exactly afford astron- 
fomy books but cant 
get along without Porctak Screxee Mose 
Ex—IN, Coeur d'Alene, Ida. 
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Taking Secret Pictures 
Is No Snap, Says He 

Ts case sucest 
ture (PSM, Oct 3, p37), you Boe 
Tested to caution your Feader that the re- 
Sulls of this Kind of work ill not be what 
Se peal cose stato Se the 
‘Specially with the midec cameras commonly 
fmmploved, its neceuary to have both a view 
finder f 
finder 
sap 


Exploding Lead Puzzles 
This Home Chemist 
Woxxtxe in my laboratory the other day, 
1 found it necewry to molt some lead tr 
an caperiment. T placed the lead ina crucible 
dnd Heated it, bat before it had al mated 
ihe whole crucible of leat exploded and few 
in small particles, sti 


Have a Try at These 
Tricky Triangles 


2 if, 
‘wb 


Neiees KAY 
into two trianes. the 5 
Incieeles of which, . 


7,11, and 38, 
dit?" Derbage 
bout 1 like 

trowible 
computations —O.J.8., Seattle, 


Appreciate 
This Handy Drinking Place 
1 notied the amount of space io a 
1c devoted to the lowly tat. T of 
mA handy drink 
made from a china 
holler uch asf seen in every bath 
tin any dime store 
Serew the bracket to 
inches above the 
tmaved for ceasing. and i hae the advantase 
that it cannot be tipped over. And another 
thing: [noticed some time azo am item stat= 
ing that half of a hollow rubber ball makes 
Sn excellent grease. preventer around the 
iransmission above the floor of an old c 
Til'go you. one etter: Use 2 lanac-mouth 
rubber nipple. This is,much easier and fits 
rruch tinhtee—T M, Charleston, S. 


He Has a Model of an 
Unsinkable Submarine 

T some with P.S. New Vork City, shout 
the model” Mr. Gorami is doin a five job 
T have made many models from ywur plane 
including the Sarvfogs, Sea Witch, and tocket 
lane. Twish you would have Mr” Gomi 
br Mr, Clark make some plans for a model 
Scbmarine. cither working OF scale. but pre- 
erably sale. 1 have @ supposed working 


‘model that won't evens. Yor" 
could be made to scale wih the other 
the series, or larger —T.C.r-nsville, 


The Bullet-Problem Bug 
Claims Another Victim 
Jest another victim of the bullet-problem 
cpidemic. Suppose that Old Man Earth were 
shoot an apple off the head of the Man 
in the Moon ‘with a 
rile, Would. 100 per 


ent of the foree oF 


‘ented an 

producing the kick be 

Converted into heat 

Beainst the "breech? 

Another: A Winches 

ter 2) lonzne car- 

tide with a forty 

rain bullet has 

mute enor 

foot pounds 

suppose that a 

forty-arain bullets fitted into the primer 

end of the cartridee, the powder charge re- 

fing. the same, ‘and this double-balle 
7 


pen at both 


Portland, Td. 


Looks in Vain for 
“Well-Known” Phenomenon 
Tay article on 
Green Flash™ (P 
the kindof thin 
TC has always been a pleasure Lo th 
sel phenomena a the 
jparsuit T come acroxs 
fatlnes of physical optics 
which are described as being! eversday” 06 
Currences but i heen able to 
fecoenize. "The most interesting of these is 
Hivdinser’s Brushes, described. hy  Helmbolte 
inthe paper published in the Harv 
THe claims that it i well-known ph 
-e not found anyone who 
it. "Although Helmbolez 
says that ans" one whe looks for ican see 
1 have rt faund this to be the case 
included that T-am not suffi 
Know: exactly what to 


Rainbows 
S. My Oct 


Gan hey me to. find this interestinw dis: 
vy of polarized light. Anather phenomenon, 
hat aroused my curiosity fe the 
Tine that is sald to: be he Hight 
ceted from the shy—-LAM., Sault. Ste 
Marie, Mich 


Groaning Board Becomes 
a Talkative Table 

1s rane relly such a thing as spiel ual. 
ism? ‘Recently, a friend showed  uroup of 
us a great fite party trick and had wood 
en table knock ont answers t0 the questions 
Wwe put to it The table told the corteet ages 
Sndlother facts about all the people Inthe 
oom. Naturally, we all suspected a trick, 
However, few nights later with the scene 
chanced entirely, tried the trick with sev 
ral people who had not been present atthe 
[revo scance, To my ow astonishment, a 
frat as. that of a 
iriends, the table rose 
and. tapped out an 
Sere at the other had 
Glove. This time was 


heolutely impossible 
for a trick to. be in 
volved. 


this problem? What 
is there ina. buman 
bods to make a table 
se and fall, and tap 
‘oat answers, mostly 
Correct, to the mans. questions asked of it? 
Bo you knew? —E JW, Brooklyn, N.Y, 
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Streamlined “ Leains 


HERALD 
NEW SPEED 
ERA 


By Alden P. Armagnac 


HEN a. stre: 
across the United States in Jess than 

ity-seven hours, a few weeks ago, 

its feat marked the beginning of a 


new era in railroading. Not only had it shattered 
‘every world’s speed record for a fully-equipped 
train, but still more impressive, to the railroad 
exectitives aboard, was the fact that the spec- 
tacular test run had proved such speeds prac- 
tical for everyday passenger service, Hardly had 
the Union Pacific's projectilelike, sixcar alum- 
{um train, the 4/-10,001, glided to a stop at the 
New York terminus of its transcontinental dash 
from Los Angeles, when oficials of the line an- 
nounced that they expect to have a let of three 
such trains in actual operation by the end_ of 
the winter. Regular scheduled runs between Chi- 
cago and the west coast will be made weekly 
by the A-10,001 and by two nine-car trains of 
similar design, now under construction. The fast- 
st trains now requite fifty-five hours for the 
trip, but. the new ones will make it in. forty 
hours or less. Thus they will slash a whole busi 
ness day from the time of a coast-to-coast jour- ( 


ney by rail 

‘Today, bullet trains, like the Union Pacific’ 

3f-10,001 and the Burlington's Zephyr, another 

recent record-breaker, are regarded a8 curiosi 
bby throngs that flock to see 


Sandard means of travel 
assed triumphantly through thelr Gxperimental 
Eages, and i now seems to be a race to sce 
tho can build them fastest. 

“Two bullet trains are nearing completion, at 
thie writing, for the Baltimore and Ohio. Rai 
road one to be pulled by. Diesel power, the 
ther by a revamped and sieamline steam lo- 
emotive. ‘Two trains duplicating ite famous 
Zephyr are ale eee tes Br ae 7 
eee toa System. The Boston and Maine has ordre 
fhnwept at the Union Pecites mevectied gis, Meingst, wan «3 stfealine tran. as has also the New Haven, 
Tis PRE, ihe UM, Ean ad oe Eas Anti fe her Yor ———-‘Bath the Itnous Central and'the Gully Mobile, 


un 


L a ee 


Above, the 900.)rmapewer Dievet 
Gugioe that trove’ she mew. train 


ALUMINUM CURTAINS ENCLOSE BERTHS IN NEW TRAIN 
Sleeping cars on the M-10,00r have sliding aluminum panels that convert each 
“om ‘dressing and 


—— —— 


tached to the driving wheels of the train. 

‘A. 000-horsepower, twelve-cylinder Die- 
sel engine, burning low-cost fue oil is the 
source of the power. Patterned after the 
engine of a submatine, itis said to be 
the first of its type ever installed in a 
passenger train, ‘To an engineer, its V~ 
Shape, its two-cycle design, and the enor 
mous’ pressures carried in its cylinders 
Stamp "it as a radical departure from 
Standard practice. Even a layman ean ap- 
Preciate the amazing compactness of the 
Enyine, which, despite 15 ower ocupis 
a space only twenty feet long. tight feet 
high, and less than six feet wide. Rakish 
funnels, protruding through the roof of 
the power car, serve as exhausts, replac- 
ing the smokestack of, a coaventional lo- 
comotive. 
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“ATLANTIC 
tocoma 


IVE AND COACHES 
1852 


MODERN 
STEAM 
TRAIN 


STREAMLINE DIESEL-ELECTRIC 


Coupled to the 
Diesel engine is, a 
Renerator, and the 
electricity. it 
duces runs the four 
traction motors on 
the trucks of ‘the 
power car that pro= 
pel the train 

Over, this’ maze 
‘of machinery pre- 
sides the  motor- 
man, clad in spot- 
Tess ‘white overalls, 
and. presenting 2 
striking contrast 0 
the usual picture 
‘of an engineer Sit- 
ting at the right- 
hand side of a cab 
that is elevated 
above the rounded 
nose of the train, 
he has an unob- 
structed view of the track ahead. With: 
in easy reach of his left hand is a throt- 
tle that regulates the Diesel engine, and 
an electric control handle, not unlike that 
fof a trolley ear, that governs the speed 
of the train, At his right is the air-brake 
‘alve with its “dead man” control—a 
safety device upon which the motorman 
must keep either his hand or foot. while 
the train is moving. Should he relax his 
hhold on one or the other, for any reason, 
the throttle closes and brakes go on auto- 
matically, stopping the train. Dials on an 
instrument board enable him to keep tab 
fn the engine and motors, and red and 
arcen signal lamps permit intercommuni- 
Cation with the train crew. A speedometer, 
fin unusual train accessory, shows the 
speed in miles per hour. Not only do the 


STEAM, TRAIN 
1805 


TRAIN “M-10,001" 


controls resemble those of an automobile, 
that they are handled as simply. A duplic 
cate seis provided at the leftchand ide 
Of the cab for a second operator. 

‘This, then, was the new-type train that 
swept out of Los Angeles one. Monday 
night at tena. Paci Time, and started 
ast ina race against the clock. Passing 
lover the plains after leaving Cheyenne, 
Wyo, the man at the controls opened 
them’ wide to se what the train could do, 
‘The speedometer needle crept to 120 and 
hung there, while the 41-10,001 clipped 
aif two mies in one minute fat, a record 
that has been equaled by:no other fully 
‘quipped train in the world 

Toto. Chicago whiszed the streamlined 
twain, just thirty-nine hours out of Los 
‘Angeles, and all previous records for this 
2,So4-ile run went by the board. 

From Chicago. to New York, in. the 
words of the motormen who ran iin two: 
howe shits, the 10,007 “just. Toafed 
along.” Nevertheless it beat the time of 
the crack Twentieth Century Limited by 
{wenty minutes. The streamlined train are 
rived in New York City at 9:55 Easter 
‘Time, ‘Thursday ‘morning, having “com 
pleted the transcontinental dash and made 
Several stops en route in the amazing time 
of fifty-six hours and ‘ilty-fve minutes, 
‘Averaging nearly sixty miles an hour, the 
train had lowered the railroad coat-to- 
coast time by fourteen and a half hours, 

Such trains 38 this are the ralrond's 
answer to the airplane, They represent 0 
Taal a change nse of raepor that 
fone comparable hardly ean be found in 
failroad history. AS the railroads evolved, 
there have been certain major steps of 
progress, the change from. wood burning 
Focomotives to coal burners, for example 
and the rise (Continued on page 97) 
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By 
Epwin Trae 


tunts by Motor ‘Trucks 


ORTY-FOOT whales, nun 
ted on statues, peed oats 
trolley cars, ‘elephants, 
round-the-world airplanes, 


roadside diners—all these have ridden on 
the motor trucks of the Gerosa Haulage 
and Warchouse Company, This New York. 
“rganization, a concern unique in Ameria, 
specializes in handling the biggest, the 
heaviest, and the most unwieldy objects 
hhauled By truck. 

Right now, for instance. its trucks are 
calling through city trafic bearing ime 


Above, truck moving the 
Great metal ring thee ip 


“ 


mense 120-on trusses of steel. They will 
form ths stleton ofa ne syacaper at 
jo City. By applying science t0 the 
designing of special equipment the orgs 
ization is breaking records and making 
trucking history 
feet, below Prospect Park, in 
Brooklyn. N. Y.. a few svars ago, engl 
neers came to the end of tunneling oper- 
for a new subway. Usually, the 
owen. shields, ‘or geeat metal ring that 
protect workers digging at the nose of a 
Tunnel, ate turned {0 one side and buried 
inconcreteat the end 
ofa job. Inthis ease, 
the company had an: 
other tunneling job 
which it was to be- 
in immediately "a 
rile and a half from 
the spo. To make 
new shields would 
require thece months 
and cost $40,000. 
Could the Gerosa 
company bring. the 
two 326 
tings to the surface 
and transport them 
mile and a half? 
Te could and did. 


Burrowing straight down, workmen 
gradually jacked up the shields to the sur- 
face, raised them on cribbing, built a heavy 
platiorm beneath them, and then lowered 


them onto special gooseneck trailers, One 
ata time, the rings, towering twenty-five 
feet in the air. were towed through the 


‘reels, their immense weight distributed 

over eight wheels with huge cushion tires, 

made after ten o'clock at 

right “with linemen from the streetcar 

pany going ahead 10 cut the trolley 

cables and let through the huee rings rid= 
ing on sigantic trailers. 

"Those trips still stand as an all-time 
record for the heaviest objects ever hauled 
‘on trailers through a city street, On such 
assignments, the experis of the Gerosa 
company’ go over the pavements looking 
‘or weak places and study maps showing 
the exact Iocaion of water mains and 
manholes before they pick a route forthe 

Weight, however, was a minor consid- 
tration in. one of the most exciting jobs 

undertaken by the company. Last 
+, CWA workers began improvements 
‘on the buildings in Central Park, New 
York. Chang, a young female elephant, 
had tobe moved to new quarters in Brook: 
lym while the work was going on. As 


RAN SCO NTI NENT 
TEWE WHALE © Xx 
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‘Chang weighed less than three tons, the task 
seemed easy. 

‘Another trucking company first took the 
assignment, Its driver, brought a new ma- 
chine out and backed it up to the elephant 
hhouse. Half an hour later, the machine limped 
away almost dismantled, ‘Chang had torn the 
side structure to pieces, had demolished the 
cab, and had left little more than the chassis. 
‘A second concern took the contract. Again 
the elephant smashed the woodwork on the 
truck and battled forty men in resisting ef- 
forts to get her aboard. 


ONE after the other, seven trucks drove in- 
to Central Park and drove out again de- 
feated. In one ease, Chang picked up the cab 
‘of a truck and hurled it aside as though it 
had been a match box. In another instance, 
she tore the panels from a van. Finally, the 
trouble shooters of the Gerosa company were 
hhanded the job of getting the elephant to 
Brooklyn, 

‘When their truck swung into postion, an 
army of men was on hand to help. But none 
fof them was needed. The truck had been 
fitted up to resemble a tent. Above the twelve- 
and-a-half-foot side racks was an arched can- 
vas cover and on the floor of the truck was a 
thick layer of straw. Around the rear of the 
elephant, the men placed a heavy harness 
hitehed to a power winch. Every time the 
began’ to slow down on the hea 
planking leading into the truck, the winc 
started and gave her a boost. 

‘Once inside, she was chained to the floor 
and her trunk fastened securely to a heavy 
belt encircling her middle. In this way, she 
started on the twelve-mile ride through ‘raf- 
fic and across the East River to the Brooklyn 
Zoo. ‘The excitement began soon after Cen- 
tral Park was left behind, A near blizzard 
roe “nd sow piled up on the canvas cover 

Then Chang broke her trunk free, ripped 
the canvas and began attacking the uprights, 

‘A keeper riding with her would tap her 
tran with a stick everytime she grabbed an 
Upright, thus preventing serious damage. But 
the driver was on the verge of the jitters 
‘when the trip was over. During the last few 
miles, Chang had been writhing her trunk 
around the side of the cab, snorting in his 
ear, and making passes at the steering wheel 
‘All’ the way across the Manhattan Bridge, 
spanning the East River, she had swung ber 
trunk from side to side’ trying to grab the 
ironwork of the bridge as she went by. 

‘Compared (0 that ride, hauli 
forty-foot captive whale was 
‘The whale reached New York in a 
special seventy-two-foot exhibition car 
at the end of a transcontinental tour. 
It had died and drums of formal 
hyde had been injected to preserve 


By the time it reached New Yor 
weighed, with its car, more than nine- 
ty tons.’ Then it was discovered that 


the ear was so Tong it couldn't round 
the sharp curves on the railroad lead- 
ing to. (Continued on page 107) 


Above, 100-fo0t section of 9 
r 


‘Above, street ex loaded on truck and trailer ie moved six 
‘ies seroes country to new traci Left, how trucks and 
[alleen were sned to move whale in seventy-twosfoot car 


1s 


on a set so powerful that it can 
communicate with exploring par- 
ties in all parts of the world. Be- 
sides these important studies, the 
young explorers are taught geo- 
logy, weather forecasting, and 
other sciences that will enable 
them to carry out scientific re- 
searches. Two ship models are on 
hand to be used in solving prob- 
Jems of navigation. Buoys, chan- 
nel markers, and lights on ships 
ative the studies realistic touches. 


LEVEL FOR ALL WORK 


HonwzoxtAt. surfaces, and those at all 
angles of pitch, can be checked by a new 
level, The bubble tube is mounted in a 
barrel that can be rotated at will, To check 
egree beam for example, the 
to this reading and the level 

beam. If the latter is 
this 


WITH 4 veteran explorer as 
guide, Harvard students, in the 
only school of its type in the world, 
‘can make exploring trips to the Arc- 
tic and to equatorial jungles without 
leaving the classroom. The school, 
known as the Institute of Geographi- 
cal Exploration, is supplied with all 
the equipment’ necessary for safe 

and for bringing back scien- 
tific data, Prospective explorers may 
practice aerial photography and map- 
ping with the latest available cam- 

learn how to navigate by land, 

ir and how to check a com: 


SOLDERLESS CONNECTOR 

A. sew solderless connector for electrical 
work eliminates the use of blowtorch and 
soldering iron, and assures a perfect cone 
nection. ‘The powerful leverage of the sock= 
e-head wrench, turning a hollow set-screw, 
provides a positivemechanical andelectrical 
connection. The connectors manufactured 
in eight models that fit all wie sizes 


REALITY SEEMS PICTURE BUT 
PICTURE LOOKS REAL 


MAGNIFIER IN PENCIL 


A mecuaxreat pencil, combined 
‘with a magnifier, has just made its 
appearance, The’ pencil is a regular 
propel-repel model that takes. the 
standard size leads. Tt has a crystal- 
clear half that magnifies fine print. 


U.S, DYES MOSQUITOES 


Puxx mosquitoes form the latest 
addition to the U. S. Government's 
equipment for fighting insect pests. 
‘The Department of Agriculture : Pyis 
sprays the mosquitoes with dyes, view th 
ina study of their movements. 
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GUN SHOOTS LIGHT RAY 
INSTEAD OF BULLETS 


GHOOTING light rays instead of bullets,a 
mercy gun, devised by a French inventor, 
was recently demonstrated before military 
Dials of that countey. The strange device 
intended to throw so dazzling a glare that 
it temporarily will blind an opponent, thus 
rendering him helpless until he recovers his 
vision, A hand-sized model of the light-ray 
gun, exhibited by the inventor, fires car- 
tridges that are said to emit a light of sev- 
‘eral milion candlepower when the trigger is 
pulled, igniting a secret mixture resembling 
photographic flashlight powder but burning 
with many times its brilliance, A reflector 
concentrates the beam, which lasts for 
twelve seconds. Animals upon which the 
rays were directed, in tests, were reported 
to have fallen to the ground, blinded and 
paralyzed, and to have regained conscious- 
ness only after several minutes. The invent- 
for proposes that gigantic forms of the 
light-ray gun, using reflectors of 150-foot 
diameter, could be used to combat air raid- 
ers. Pilots of the hostile machines could be 
blinded by the glare, he maintains, and 
would lose control of their craft and crash 
to earth, Use of the mercy gun against in- 
fantry is also said to be a possibility. 
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Gall-eiving device that tents 
player's shi atthe long shots 


ILLIONS of tiny wasps may be mo- 
tilized to fight the new menace of 
the Black Widow spider. With the 

Country alarmed by the remarkable spread 

Of this poisonous creature in recent months, 

Scientists have been seeking a means of con- 

trol. A western research worker, hunting the 

cocoons of the spider, found a few riddled 

‘with holes as if another insect had bored 

Tato them, When the cocoons hatched in 

laboratory incubators, not spiders but tiny 

‘wasps emerged. Parasitic wasps had laid 

thelr own eggs within, and the wasp larvae 

had eaten the spider egs. Another parasite 
veas later discovered, a, fly resembling 

Tatge gnat, whose young also eat the spider's 

ceags. Experiments are now being conducted 

St the University of California to Jean 

ether canal bury ke these can be 
tedand released to check the sprea 

Bf the Black Widow. Called the most deadly 

of North American spiders, the Black Wid- 

‘ow inhabits virwally the entire country, 

though it is most prevalent in the milder 

nd dryer regions. Other names by whia 

is known are the Shoe Button spider and 

the Hour Glass spider. Fairly large in size 


WASPS TO FIGHT SPIDER MENACE 


and jet-black in color, its body 
resembles an oversized shoe 


Hutton and bears on its 
side the Black Widow's d 
fuishing mark, a bright red 
hour gliss. Favorite haunts of 

the Black Widow are old build- 

ings, where it usually weaves 

its web in comers neat the floors, and the 
spaces beneath houses and sidewalks, The 

web is a criss-cross mass of silk threads, 

Drop for drop, the poison of the Black 
Widow is more deadly than rattlesnake 
venom. Popular report blames the spider's 

bite fr miserous deaths: However, con 

trary to.a popular misconception, the Blac 
A artreerp pen 

being: it does so only in self-defense or 

when its web is dsturbed. Ta person in a 
Simly-lt ‘room, for example, accidentally 
pokes a finger into its web, the spider dashes 

from its hiding place and bites, as it does 

when an insect or any other object disturbs 

the strands, It will also bite when squeezed, 

as in donning clothes in which it may be 
lurking. However, a Black Widow may be 

held in the hand with comparative safety. 

‘The sudden increase in numbers may’ be 

ddue to unusually dry years of its natural 
fenemies may have been destroyed. If 80, 
experiments now under way may replace 

these enemies. On the other hand, scientists 

say, the apparent increase of the spider 

may be due to a more general recognition ~ ‘ 
of the spider by the public. 


TESTS SKILL OF GOLFER 


Luce plays no pat 
known as a rotary golf machine, invented to test driv- 
ying skill. Standing inside a small room, the golf devotee 
wil be able to drive without breaking i 
dows, and obtain a sure test of his driving ability. 
To try his skill, the golfer steps up in front of a chute 
and {ees off. The ball travels into a cone-shaped device 
Circling upward in a rotary path, and contacting sen 
sitive mercury switches every fifteen yards. ‘These 
‘switches make tiny red lights flash on so the golfer can 
tell how far the ball is going. When it stops, it drops 
into a spout and lights give the yardage. 


the operation of a new device 
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GRAIN ELEVATOR TAKES 
AN ELEVEN-MILE TRIP 


A ToWexING grain elevator went on an 
eleven-mile journey, the other day, in one 
of the most unusual of moving jobs. To 
avoid blocking roads, it was taken directly 
‘across country over rolling and hilly farm 
land, streams and railroads. The eighty- 
foot-high building traveled upon an end- 
less-tread carriage, with two ten-ton tract 
‘ors providing motive power. Temporary 
bridges were built to help the building over 
streams and railroads, The journey was 
completed successfully in four days with- 
‘out damaging the structure's walls. 
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SMISION THROUGH  FLOOHS 


INNER WALLS SeT® 
SKEW TO EACH OTHE 


To A testing chamber of an Eastern 
acoustical laboratory might well go the 
Gubious honor of being the noisiest room 
in the world. A bedlam of ear-splitting 
noises produced here tests the performance 
‘of sound-absorbing wall materials. Micro- 
phones in the chamber, and recording 
struments in an adjoining room, enable en- 
giineers to make tests without heing exposed 
to the din, which is produced by a loud- 
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speaker hung on a pendulum. 
‘The swinging speaker distributes 
the sound evenly, and walls set 
slightly askew to one another 
minimize interferencethat would 
‘otherwise be set up. In contrast 
‘with the racket of this rever- 
beration chamber, a “quiet 
room” constructed’ nearby is 
Practically without sound. 


PENCIL WILL NOT 
TIRE WRITER 


Desicxep to prevent writing fatigue, a 
pencil recently placed on the market has its 
lower end shaped to fit the fingers. This de 
sign makes it almost impossible to write at 
a cramped angle that might tire the hand, 
and prevents the fingers from slipping down 
toward the point. The pencil contains a re- 
serve supply of the leads, 


MERCURY LAMPS GIVE 
NEAR-WHITE LIGHT 


‘Tore, rinst high-intensity mercury-vapor 
lamps ever employed in street lighting in 
this country were installed recently in Lynn, 
Mass Instead of the greeish-vioket light 
xiven off by low-pressure mercury tubes, 
the new lamps emit rays that are nearly 
white, This is accomplished by combining, 
aan ordinary incandescent bulb with a high- 
ity mercury tube as shown at left. 

eis built up 


PHOTOS LOOK LIKE ETCHING 


Pwrorocraras that Jook like etchings are obtained in a process 
just perfected by a California expert. This striking effect is at- 
tained by the use of a special transparent screen bearing an im- 
printed pattern of fine lines, which is inserted in the negative 
holder of the came- 
a with the plate or 
film, and. through 
which the picture 
is taken. Develop- 
ment makes perma- 
nent the etched ef- 
fect on the nega 
tive, An alternative 
method permits 
contact. prints or 
‘enlargements show 
ing the etched eflect 
to be made from 
ordinary nega 
{inthis ease, the spe: 
cial screenissimply 
Placed against the 
sensitized printing 
paper and the pri 
or enlargement ie 
made in the usual 
‘way without losing 
ched effect. 


in contact with sensitieed paper 


PILL DISPENSER a 
FITS POCKET 


Overaren by turning its 
rounded bottom with the 
thumb, a new pill dispenser 
delivers one tablet at atime. A 
spring forces the tablets down- 
‘ward into contact with a met 
cup. As the cup is rotated, it 
picks up the tablet. 


MECHANICAL MAN HEARS AND SPEAKS 


‘A mecnastcat, man that understands and obeys spoken com- 
sands has just been brought to this country and placed on exhibi- 
tion by its British creator, Professor Harry May of London, When 
such orders are given as “Wake up,” “Stand up,” and “Raise you 
Fight arm,” the obot promptly os also fring a Blank-cartidge 
pistol when directed. When asked, "How old are you?” it replies 
“Fourteen years,” in a sepulchral voice, Directions are given i 
carefully couched phrases, the automaton remaining motionle 
if the wording is changed. Its brain is an electrical oscillograpt 
that records and recognizes certain patterns of voice modulations, 
‘operating the motor-driven figure and its loudspeaker. voice 
through selective relays. Before this mechanism was perfected, 
the figure occasionally played strange pranks, according to May. 
‘Once it mauled an assistant and on another occasion it shot un- 
‘expectedly at its creator, as if endowed with the malevolence of 
‘2 mechanical monster of fiction. At present, however, the robot 
is on its good behavior and runs docilely through its repertoire of 
twenty or more answers to questions, also executing a wide variety 
of motions on request. 


NEW KEYBOARD AIDS GUITAR PLAYER 


To snapuiry the 
task of fingering a 3 
guitar, an Oklaboma 
fan has invented a 
Keyboard designed to 
fit over the neck of 
the instrument. ‘The 
attachment contains 
108 keys, corre- 
sponding otheeight- 
cen tones that can 
be sounded on each 
string. In playing the 
faitar, a performer 
merely. presses one 
Of the smooth topped 
keys instead of press- 
ing directly upon the 
strings. Keys com- 
prising a chord are 
inted $0. they can 
distinguished. 


‘With thie eye 
oard, ‘a guitar 
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FROSTED GLASS GUARDS 

RAILROAD SEMAPHORE 

Lest an engineer fail to see a signal cam- 
‘ouilaged by foliage, or interpret its meaning 
correctly, a British railroad is fitting its 
semaphores with safety-first screens of 
frosted glass. Against one of these white 
backgrounds, the position of the signal arm 
‘can be seen ata considerable distance, 
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Regular Airship Flights 


Berlin to New York { 


vi, 


Will Start Next Summer ~~ Pn 
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THE wooded hills along the 
Potomac River in western 
Maryland, the wild turkey 
with the aid of one courageous 

sportsman, is making a last deter- 
‘mined stand against extinction. The 
turkey, like the bison, was slaughtered 
ruthlesily by early hunters and has disap 
peared entirely from many areas, But, be 
fause of the vision of one man, extinction 
is no longer a serious threat. 

Safeguarded on a 6,000-acre, tract. of 
woods and rolling fields, the turkey’ have 
multiplied rapidly. Each year hunters 
privileged to shoot over the preserve, bac 
1,000 of them. An additional 2,500 arc 
shipped all over the country, and even 
abroad, to propagate their kind, Yet, de 
spite these inroads, there are today 25,000 
wild turkeys on the preserve. 

Creation of this singular haven has bee 
the work of thirty-five years, Since 1899 
Henry P. Bridges, the sportsman who con 
ceived the project, has devoted his life to 
the work. Others, before Bridges, had 
tried to raise wild turkeys in captivity and 
had failed. ‘The natural temper of the 
turkey, the depredations of rodents, and 
the ravages of disease made the attempt 
‘a source of constant disappointment. 


RIDGES had been a hunter and nature 

lover since boyhood. It disturbed him 
tofind that wild turkeys had been practical- 
ly annihilated in Maryland. ‘The time was 
not long past when hunters in that state, 
in Virginia, and the Carolinas had slaugh- 
tered them by the thousands. Slaughtered 
ig the right word, for the hunters first 
trapped. the birds and then shot them 
from blinds. Tt was a regrettable state of 
affairs and, old hunters told Bridges, noth 
ing could be done about it. But Bridges, 
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had the 
his undertaking 
after morning, he 


leisure (0 carry 
Morning 

J ge 
awa and take to 
habits 


tap before 
the woods to study 
of the 


keys Screened by heavy 
cover, he would summon th 
birds with a turkey call and 
study their mat 
and nesting habi 
food they ate. He 


the e 
wild turkeys by Use m 
‘of the common poultry yard 

He found, for example, that a diet of 
gvain would never do. The wild turkeys 
‘Gemanded a generous supply. of spiders, 
srasshoppers, crickets, snails, beetles, and 
faterpillars. "The U. &. Biological Survey 
corroborated his findings. Gizzards of wild 
turkeys showed that their diet consisted 
of fifteen and five-tenths percent animal 
fatter and eighty-four and. five-tenths 
percent vegetable. 

‘When he believed he had thoroughly 
mastered his problem, Bridges, with a 
homemade trap of chicken wire, took two 
gobblers and two hens. Choosing a large 
farm ‘near Hancock, Md he began his 
breeding experiments. He was striking out 
into an entirely new field with no experi- 
ence to draw upon except his own studies 


Wild ‘Turkey 


Paradise 


Saves Our Famous Bird 


By 
RoBeRT 
E. 
MartTIN 


in the woods and no rules to guide him 
except his own common sense. By the 


painful and sometimes discouraging meth- 
fod of trial and error, he evolved his own 
system of hatching and brooding and de- 
‘eloped his own feeds and his own means 
‘of keeping the turkey houses and ranges 


increased, for Bridges, gain- 
ing experience, found that raising the 
‘younglings was not an insuperable problem, 
By selective breeding, be improved the 
quality of his stock and before long he 
‘sas in position to send young turkeys to 
private ‘and public game preserves. 

‘Once he had demonstrated the practica- 
ity of breeding the wild fowl domes- 
tically, he found that sportsmen every- 
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Henry P. Bridges, savior of the wild 


where enthusiastically supported the work. 
Conservation societies, hunting clubs, and 
private land owners snapped up the young 
turkeys as fast as Bridges offered them, 
The farm at Hancock became famous 
wherever wild turkeys were known, 

Tt was then that the Woodmont Rod 
and Gun Club asked Bridges to move his 
breeding stock and equipment to the club's 
preserve. Bridges had been a member of 
the club for years and was active in its 
affairs. Sensing an opportunity to broaden 


In this electeeally heated incubator, pheasant and quail 


gen are batched at Woodmont Ts 
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the scope of his work, he accepted the 
The Woodmont preserve was one of the 
finest in. the country. It embraced 6,000 
acres of some of the most picturesque 
‘country in the east. The club had been 
founded in 1870 by Rear-Admiral Robley 
D. (Fighting Bob) Evans. Sometime eat- 
lier Evans had accepted the invitation of a 
yland mountaineer to hunt over the 
hills along the Potomac. The mountaineer 
showed Evans a wooded plateau between 
Sideling Hill Mountain and Ronoloway 
Ridge that was as near to being a hunter's 
as Evans ever bo 
At a banquet in Washington, Evans 
some of the turkey and venison 
hot and the banqueters went wild 
over it. Evans fanned their en- 
thusiasm with glowing tales of 
his experiences. As ‘result 
9° "is propaganda work the 
Woudmont club was formed. 
On its roster were cabinet 
members, congressmen, capi- 
talists, business men, and 
Army and Navy officers. The 
tract on the Potomac was 
bought. For years the only 
club house was a log cabin 
that had been used by Wash- 
ington while on his survey for 
Governor Fairfax of Virginia 
‘The club was destined to 
become one of the wealthiest 
in existence. Its sixty mem 
bers, before the depression 
were reputed to be worth 
'$800,000,000, Five presidents 
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have tramped through its forests and Presi- 
dent Roosevelt was to have spent a few 
days there last fall. Its present clubhouse, 
modestly called a lodge, is a veritable 
palace. 

No such luxury marked the club when 
Bridges moved his wild turkey flock over 
from Hancock. ‘The log-cabin clubhouse 
had recently been burned and a reorpan 
zation of the membership was to be at- 
tempted. Plans were made for a new 
clubhouse and the preserve was enclosed. 
Fourteen miles of fence were built, an un- 
dertaking that took twenty-Sive carloads 
ff wire and 4,000 locust posts. The fence 
was nine feet above ground and extended 
eighteen inches into the ground to bar 
the entrance of burrowing rodents. 

For the first several years, hunting tur- 
keys on the preserve was forbidden, and 
the ban was not lifted until the birds. in 
the flock numbered 400. Then the origi 
nal flock was freed and hunters for the 
first time were permitted to shoot them. 
Blut several stringent restrictions were im- 
posed. The bag was limited to two turkeys 
‘on any one day and to four birds for the 
season, It was further stipulated that 
hunters using pump guns should carry not 
more than two shells in the chambers of 
their guns. ‘This restriction placed them 
‘on an equal footing with the men hunting 
‘with double-barreled shotguns, 

The liberated birds at first found their 
freedom a temptation to desert the pre- 
serve. They spread rapidly over the coun- 
tryside but soon discovered the error of 
their ways. The neighboring woods offered 
no such luxurious (Continued on page 109) 
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Powerful Gas Weapons 


Police Borrow Methods of Chemical Warfare to Bring Tears 


to the Eyes of Desperate Criminals and Control Mobs and 


Industrial Rioters Without Real Bloodshed or Serious Injury 


‘of two notorious criminals, Harry and 

Jennings Young. ‘Wanted for a num 
ber of murders and other crimes, the two 
men were trapped in a house at Houston, 
‘Temas, Police officers, surrounding the hou 
threw" several tear-gas grenades into. the 
tnullding. A\few minutes later they entered, 
and a search revealed that. the desperad 
had barricaded themselves in. the bathroom, 
When an attempt was made to force the 
door, the trapped men opened fire, 

re dead, Come and get us," one of 
them called out, AU the same 
ficers shot ear” gas 
window, Almost ‘immediately the sound of 
Pistol shots came from within the room, Af- 
{er the gas had been given time to ac, police 
‘opened the bathroom door and found one of 
the men dead and the other dying. Rather 
than surrender to the overpowering as and 
the law, the criminals had shot each other, 

‘Contrast this with a scene that had taken 
place a short time before in Missouri, There 
the Young brothers had barricaded thernselves 
in a farmhouse. A group of officers, armed 
with the usual pistols and with a small quan- 
lity of tear gas, surrounded the house. Be- 
‘cause of an insufficient amount and improper 
te, the gas contributed nothing towards sub- 
dduing the criminals, In the fighting that fol- 
lowed, six officers were killed and several 
wounded. While reinforcements were being 
‘btained, the two desperadoes escaped. 

This bit of recent history serves to 
trate the effective way. in which chemical 
warfare can be used against armed criminals, 
But tear gus and other chemical substances 
are not used merely in the war against gang- 
siers. ‘They are employed in the, blood 
Subduing of mobs, ‘protection of valuable 
property locked in safes, repusing of vicious 
dogs, and safeguarding of the home, 

ch gases supply. peace officers with a hu- 
rane method of makng people behave, They 
Cause no permanent injury and reduce the 
neces for the ef reams wih con 
sequent danger to innocent bystanders, in- 
cluding women, and children. Even buillets 
0 halt a highly enraged mob; but 
no record of a rioting crowd that 
failed to heed the relentless effect of an ade- 
uate quantity of tear gas or ane of its mare 
Powerful brothers 

“The use of the so-called nonlethal or non- 
Aulling gases is a phase of chemical warfare 
that developed directly from the World War. 
Although chemical warfare, as applied to 
peacetime control of crime and protection 
ff property, is new to mast persons, the idea 
wens J) sow use this device of using chemicals as weapons is an old one, 

At different times for more than 2,000 years, 


ERHAPS you read, not Jong ago, about 
the spectacular ending of the careers 


how sed by policemen 
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Aid War on Gangsters * 


By 
WALTER E. BuRTON 


Oriental peoples have employed various 
chemicals in fighting. The finely’ ground pep: 
per of the Japanese and the stinkpots of the 
Chinese are the ancestors of the modern ga: 
grenades and guns, Various armies have used 
Sulphur, Greck fire, and similar means of 
chemically attacking or repulsing their ene 
mies, During our own Civil War, sulphur 
fumes were used for a gas attack in the siege 
of Charleston, and shells containing Greek 
fire were dropped on the city 

In the afternoon of April 22, 1015, Brit 
ish and French soldiers saw a heavy, greet 
ish cloud rolling ominously towards them. It 
wus chlorine gas, released by the German 
army, ‘Thus was poison gas, regarded by 
many military experts, who point to com 
parative figures between gunshot and su 
vali athe most humane weapon ever de 
veloped, added co the wotld’saxmament 


1919, army cllemical officers began Gas en, be wed efetivaly long ranges, Here on ofc it 


to consider some of the non-poisonous war- 
time gases as possible weapons for use by 
Jaw-enforcing officers in time of peace. As a 
result, the modem non-lethal gases, ‘which 
have ‘come to be associated with riots, and 
other violence, have been given a prominent 
place in police equipment 

‘Chemical agents suitabie for law enforce- 
ment can be divided into three groups. The 
mildest agent is Hexachlorethane or “Hi 
a few ounces of which, mixed 
drganic compounds, will produce more smoke 
than a million pipes of peace. HC mixture 
xenerally is employed in hand grenades, rifle 
srenades, and candles. The dense smoke, 
which blots out everything that it surrounds, 
has a sweetish smell, is harmless to the per- 
son encountering it, and does not make the 
use of a gas mask necessary. The laying of 
smoke screens is becoming recognized as a 
valuable tactical operation by police and 
tary organizations, Behind a smoke screen, 
for instance, officers can approach a house 
containing barricaded criminals, and then can 


Sour babes pe ito te, baldng. Any 4 
shots directed towards the officers will be 
Soles col es etiee cece, 
Srna eat we Ue apes 
at pan wr aches Se, as de | 


‘weeping. The abundant flow of tears causes 
temporary blindness; and such blindness in- 
lerably with whatever it W2S gas 

the victim intended to do. Some tear gases Seltcratvencine J 
icing blinding tears when iad a barrage of 


in only one part of gas to Sear gen which i» 


one, or CN, a white, cys BMAPGRESTYY 
liline sold siatar ty pancsied sugarin ap etighe's sal 
pearance, is the chemical usually employed in Sara prolector 
tearvgns grenades, candles, and guns. In ad. Sricentearict They eee mies 
dition to nding violest weeping, t tx in wicebedethewa 
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‘An aerial bomb for scattering 
imight'be used efcctivly tt cv Sisoers 


concentrated amounts, painful to the skin. 
Discovered in 1877, this compound was 
not developed into a practical tear gas in 
time for use in the World War. It is a 
remarkably stable substance. It is capable 
of withstanding high temperature, does 
nat coro metal shells or grenades con 
taining it, and is not affected by moisture, 
In its work of producing tears, i acts ai 
‘a finely divided solid, like so miuch super: 
Pepper. It is distributed by means of 
shells containing small_ amount 
ive, or by means of candles or burn- 
-type grenades. Solid CN particles have 
the pleasant odor of locust blossoms. This 
fear gu produces violent weeping and ski 
= Fa praection spall can be 
by, tebe and. cel- 
Fie pads hel ove we Rettend rocah 
‘Wak CN is lislved chloro 
benzene, chloropicrin or other solvent, it 
becomes a more powerful producer ‘of 
tears. CNS, as this form is called, no 
Jonger smells like a locust tree in bloom, 
bbut instead produces a violent, biting sen- 
sation in the nostrils, Besides producing 
tear in overwhelming quantities i causes 
severe irritation of the nose, throat, and 
skin, ‘The best gas mask is necessary for 
complete protection, Shells, and band and 
rifle grenades of the explosive type, are 
used to disperse CNS. 


TR,ZEAR ins, CN solution, tis to sop 
the mob, or Ifthe person being dealt wit 
fa dangerous criminal, there remains still 
‘a more severe chemical that the modern 
law-enforcement officer can use. This is 
fan irritant smoke. The substance most 
commonly used boasts the name of 
Bhenylaminechlorarsine, To, sve breath, 

chemists have abbreviated this to DM or 
KO, In pure form itis bright yellow, and 
in the crude form, green 

‘Like Chloracetophenone, this compound 
was not developed in time for use in the 
World War, although the Germans knew 
hhow to make it in 1913. In solid form, it 
thas almost no odor; but when distributed 
through the air in the form of finely di- 
vided. particles or smoke, it smells like 
smoke, The vitim has litle time to ap- 
preciate this odor, however, for the com- 
pound causes a violent burning of the 
throat and nose, followed by sneezing, 
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coughing, vomiting, and prostration. A 
splitting headache lsting for several hours 
may develop. The effects of KO gas usu- 
ally last for hal a day, whereas the ef- 
fects of ordinary tear gas may last for 
only a short time. Irritant smoke is dis- 
persed by means of candles, which are 
thrown like hand grenades. The best com- 
mercial gas mask, equipped with 2 me- 
chanical filter, is needed to provide pro- 
tection. Even then, the gas may cause a 
skin rash when present in high concen- 
tration, 


PARTICULARLY efective ace the gases 
that are a combination of tear gu and 
Intent sooke "No een woo lacie sal 
tile pas mask can withatand such a com 
tinatfoo. "Net in a comparatively. short 
time, tbe pergon unlucky enough to come 
jin contact with the gases will recover. 

‘A considerable array of weapons bas 
been developed Tor tie of tent gus and 
Similar nonlethal chemicals ‘Peraps the 
most-used gadget for dispersing tear or 
Similar gas Where itis wanted ithe chemi 
cal grenade. This consists of a metal con- 
tainer filled with the material, accom- 
panied by an explosive charge which is set 
Off by a Gring mechanism, o a material 
that burns and releases the gas. As long 
athe grenade na in se Safty pin 
prevents the fring mechaniam from op 
‘erating. Just before the grenade is hurled, 
Risin is pled ot. A seing then thos 

he lever off-and causes fring pin to 
tie the prime, igang fu, Which 
burns for a brief interval before the main 
charge ee fired. 


‘enades usually contain CN 
dissolved in 2 liquid which causes ei: 
tion to the throat and nose, so that, to- 
gether with the action of the tear gas on 
the eyes. a three-point attack results Such 


sas grenades are effective instantaneously. 

Burning grenades require several sec- 
fonds or minutes to deliver their load of 
gas. Smokeless powder mixed with CN 
produces one form, the powder acting as 
fuel. Another combination is CN with the 
HC smoke mixture, which acts as a screen 
as well as a tear-producer. A third form 
oof burning grenade is filled with the harm- 
less HC smoke mixture, and is used solely 
for screening purposes. 

‘A close relative to the gas grenade is 
the chemical cane, Tin sade om be 
general use was developed not long ago 
the Chemical Warfare Service. It consists 
of a cylindrical metal container measuring 
five and three quarters by two and three 
cighths inches and equipped with vent holes 
that are opened by the action of the burn- 
ing material inside, This fuel is mixed 
with tear-gas material, A standard candle 
burs about three minutes, while a quick- 
‘burning type discharges its gas in less than 
thirty seconds, Either tear gas, irritant 
smoke, or a screening smoke can be used 
in such candles, Candles contain up to 
Sve times a much gasproducing material 
as hand grenades. Unlike some grenades, 
the quick-burning candles cannot be picked 
‘up and thrown back at the original throw 
er, This is because there issue, through 
rnumerous holes in the top and al 
sides of the steel container, blasts of hot 
gases that make it impossible for anyone 
to pick up the candle, 


‘ARIOUS types of guns have been de- 
Vis arging tear gas, In 
fact an ordinary pistol, rifle, or shotgun of 
38 calibre ot larger can be employed to 
fire tear-gas shells. A shell smaller than .38 
calibre cannot hold enough tear gas to be 
eflective. 

‘The Big Bertha of gas artillery 
called field gun that fires gas projectiles 
‘over ranges up to 450 feet, It is intended 
for use against criminals barricaded in a 
building, and under similar circumstances, 
The shell is one and one-half inches. in 
diameter and ten inches long. ‘The firing 
charge enites 2 fuse in the projectile, 
which in turn causes an explosive charge 
to scatter the gas material at the instant 
the shell arrives at its mark. Short-range 
shells, for use over distances up to thirty 
five feet, and long range shells, for use up 
Tage Beg i 
can fire star. shells, equipped with tiny 
parachutes, which illuminate the landscape 
ft night, or (Continued on page 104) 
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Mysterious New Aircraft Powered 


by Reaction Motor _ 


craft devoid of any visible means of 
propulsion, which. rises from. the 
earth and travels through the air in 
apparent defiance of the law of gravity 
Lifting itself by_ its own, bootstraps, by 
slinging weights about its interior, it could 
havigate at-will in the stratosphere or 
even in the unknown reaches of outer 
Space, Such a craft is brought within the 
realm of speculation by pioneer experi 
ments of Harry W. Bull, of Syracuse, N 
Y,, with an entirely new’ form of propul: 
sion that he terms the reaction motor 
‘Suspended from a pair of ligt, fleaible 
wires, in his laboratory, bangs a cylindsi- 
al tbe about a. foot long. At the touch 
‘of an clectric switch, it becomes alive and 
leaps forward, as if drawn by some invis- 
ible magnet. “Actually the power plant, a 
curious sysiem of reciprocating weights, 
{s contained within the tube itself 
‘This elementary form of reaction motor 
operates on a principle that has long been 
neglected by engineers, but which Bull 
Believes ean be applied in aircraft and 
other vebicles, It depends upon the dif- 
ference in. effectiveness. of two ways of 
{ransmitting energy, which can be termed 
impact and impulse, Ifa weight is thrown 
against a solid wal, itis stopped by iim- 
pact, and much of iis energy is wasted in 
Historting the weight and wall and in. pro- 


[# a heavier-than-air fly 


ducing heat, However, if the weight is 
thrown against a spring fastened to the 
wall, it is stopped by impulse, the spring 
conserving the energy of the movi 


it and transmitting the resulting force, 
with little loss, to the wall. Tests have 
shown a weight will yield’ three times 
more force by impulse than by impact 


Harry W. Bull, Syracuse, N. ¥.. inventor, 
cexhibits an experimental wodel of his 
lon motor with which he hopes to power 
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Device Moves in Tis Direction 


Applying this principle in the manner 
shown in the accompanying diagram, he 
mounts two movable weights in a cylinder 
and staris them simultaneously in. oppo- 
site directions. One is stopped by a flat 
Steel plate, and the other by-a spring. The 
difference in the effectiveness of the two 
blows, as explained above, is sufficient to 
kick the cylinder forcibly in the direction 
of the spring. The weights may be re- 
turned to their original positions by any 
standard mechanical means, and the cycle 
repeated continuously, providing a steady 
and self-contained driving force without 
recourse to propellers, rocket jets, or any 
‘other familiar means of propulsion. 

From the present experimental model 
to a reaction motor powerful cough to 
Tift aircraft seems a long step. Achieving a 


venTicat morons 
et SPHERICAL FLYING CRAPT 


BASE OF sue 


practical reaction motor, Bull points out, 
Aepends to a axially, 
‘upon how inefficient it can be made. The 
‘more force that can be wasted in impact, 
the greater force will be left to push 
ahead, anew problem for engineers, Who 
have spent years trying to conserve ener; 
rather than dissipate it. Likewise, mu 
experimentation remains to be done upon 
the impulse side of the apparatus, which 
is still far from efficient. 

Supposing these difficulties overcome, 

iat would an airship, driven by a reac: 
tion motor, look like? Bull visualizes a 
‘lobular craft with a motor in the form 
ofan upright cylinder containing two pis 
{ons operating in opposite directions, one 
delivering an’ impulse and the other an 
impact. A carburetor adapted for mixing 
vaporized oxygen and gasoline would sup- 
ply an explosive misture to drive the pis- 
tons, Several eylinder units could be used 
to obtain a steady lifting force, Others 
placed horizontally would provide forward 
foton, A similar impusesimpact cylinder 
fof reduced size, operated electrically an 
mounted near the outer shell of the ship, 
‘would rotate the craft for steering. An 
Brship driven by this new method could 
travel at high speed and could be used at 
either high or low altitudes, 


7 


USE HIGHEST SCAFFOLD 
TO CLEAN MONUMENT 


‘So workMes may give the 
 — Washington Monument, at 

Washington, D. C., its first 
cleaning and overhaul since it 
was completed fifty years ago, 
the 335-foot shaft has been 
encased in the highest con- 
tinuous scaffold ever built 
‘Standing on planks laid across 
the steel framework of the 


mortar and the Monument 
will then look like new. 


NEW FAD IN SPORT BASED 
ON ANCIENT INDIAN GAME 


Trtnowixe arrows with the hulche, a 
weapon used by ancient Mayan hunters, 
hs been revived in Los Angeles, Calif as 
4 new sport. Discovered by a’ noted” ar- 
cheologit in Mayan ruins, the hul-che is a abort stick with a BULL BAILS OCT IN PRRACHUTR 

hhook at one end and a grip. with two finger holes, at the other. __RUsx1Xo out of dummies in their tests of a new type of 
In position for discharging an arrow, the hooked end rests parachute recently, Italian aviators pressed a bull into service. 
‘against the feathered end of the arrow, the shaft of which lies With the parachute tied around him he was dumped out of a 
he fingers of the thrower's hand, The stick is, in effect, bomber at a height of several thousand feet, When he touched 
fan extension of the human arm, the ground be took off across the fields in terror. 


HOTEL LIGHT SIGNALS ARRIVAL OF MAIL 


Eacit guest in a large Chicago hotel is notified 
instantly of the arrival of mail by a sorting rack 
that automatically causes a green light to #lash 
on in his room. Each of the cubbyholes in the 
‘ack contuns a metal flap that hanes. wertcally 
when the hole is empty. When a letter is inserted, 
this fap is pushed up, completing an electrical 
circuit and switching on the light in the room of 
the guest to whom the mail is addressed. By 

pushing a button, the guest 
may notify. the ‘bell cap- 
tain that he wishes, the 
mail delivered by belay 


TUBING CUT OFF SQUARE 
WITH NEW TYPE VISE 


Corrive perfectly square ends on thin 
copper or brass tubing, without crushing 
or marring, is made easy by a vise re- 
cently placed on the market. All sizes of 
tubing from one eighth of an inch to two 
inches are quickly locked in place by 
means of a. reversible vise block and 
thumbscrew, A saw guide keeps the blade 
running in a straight line, assuring an ac- 
curate right-angle cut without chipping 
fr distorting the end, The vise it made 
of aluminum with steel inserts to in- 
frease its strength and insure the dura- 
bility of the tool. 


‘Above, light that auto- 
fatically” goes en 
oom of Hotel “guest 
‘when shere a mall for 
lowe Right, rack: that 
gaat af all 
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NAN AGE of Specialization 
‘When each of us labors at 
‘A part of an operation 


When everyone's concentrating 
‘As narrowly as he can, 

T choose to be celebrating. 
‘The General Handy Man! 


Who can paint and plumb 
By the rule of thumb: 
Mend a roof with tar 
‘And tinker a car; 

Mix conerete, 
Build a garden seat 

Or solder a leaky can 
The highly efficient 
Nearly omniscient 

General Handy Man! 


LIGHTS ON 
BICYCLE 
PEDALS 
Taye to re 

duce the dangers of 
ight cycling, an 

English inventor 


has developed a 
pair of moving 

ts to ren. 
der cyclists more 


ible. to 


readily 
motorists coming 
up behind them, 
‘The lights consist 


of red. reflecting, 
lenses fixed in short 
blocks, one of 
‘which is bolted to 
the underside of each pedal of the bicycle. 
‘The lenses are thus kept in motion by the 
pedaling of the cyclist, remaining sta~ 
Uonary only so long as he is coasting 
‘They arrest a motorist’s attention quick- 
ly, and tell him that it is a bicycle he is 
overtaking, 
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Handy Man 


‘And doesn't know more than that: 


By 
BERTON 
BRALEY 


When a Doctor's life-long mission 
Is Noses—and nothing else! 
When a Scientist's whole ambition 
Is to study the tails of amelts! 
When each of us seems to yearn to 
Be a cog in the Cosmic Plan, 
W's rather a joy to turn to 
The General Handy Mant 


Wo can paper rom, 
Make a garden bloom, 
Mend » soem 
Ore mowing machines 
Make a radio talk | 
When i seems to balk 
Make a batery work | 
When it tiesto si, 
Fie chimney aw | 
Se the oe wil draw 
Oi ute wei to sam 
"rh sifu ck 
Who wil tae a crack 
Jean jobs with the 
‘erate tna 
Of she General Handy Man, 


‘The smart and sensible |. 


Indispensable 
General Handy Mant | 


MAN-MADE WINTER TESTS, 
INSULATING MATERIAL. 


To rest the ability of his product to 
withstand rigorous temperatures, a manu- 
facturer of building insulation ‘produces 
his own winter in his own laboratory. The 
weather-making room is a simple cell in 
which artificial refrigeration creates win- 
ter temperatures down to five degrees 
above zero, One wall of the room is 
pierced by a three-foot square opening, 

is opening, when a test is under way, 
is covered in tum by standard building 
‘materials such as brick and wood and 
special insulation materials, Electrical 
devices attached to the outside of the 
wall show the amount of heat escaping. 


FIREMEN START BLAZE 


ew Vork Crrv. firesighters set fire 
to.a tenement building recently to get it 
out of the way of a tunnel, ‘This gave 
them a chance to test a sprinkler system 
and several types of fireretarding walls, 
Three engine companies were ready. to 
check the flames had they spread too far. 


WINDMILL ON DECK RUNS STRANGE BOAT 


A sreaxce, (win-hulled boat, built re 
ly by an’ Oregon inventor, is driven 
by a paddie wheel that is powered by a 
windmill. “The propellerlike blade of the 
windmill is mounted six feet above the 
decks of the craft. on a four-legged tower, 
A rope belt, running down the tower from 
the propeller shaft, transmits the power 
{o the paddle wheel between the two hulls 
With “the pulleys 

geared down, the 
boat canbe pro- 
pelled at fair speed 
in even alight 
breeze. The unusual 
craft is steered by a 
rudder’ attached to 
the planking that 
connects the twin 
hulls at the stern 
‘The tiller, rising 
about three feet 
above the decks, can 
he operated by a 
standing man. 


‘The pace wheel of this unusual boat 


sun by the windmil ee 


FINGER PRINTS SOLVE ANCIENT RIDDLE 


Frere prints made 8,000 years being 
used to determine the age of pottery recovered 
from what are thought he ruins 
Biblical city of Mizpah in Palestine, Archos 
logists usually assume that an article re 
covered at a lower level than anoth 

to an earlier period, ‘The finger print 

into earthen jars by ancient pot 

shown that in the case of this particular ¢ 


the same worker fashioned objects found at 
various levels, 


ROBOT EXERCISES 
ARMS OF BOXERS 


A scuasteat training de~ 
vice that teaches a boxer to 
move his arms straight and fast 
has been invented by a Penn- 
sylvania shoemaker, ‘Two han- 
dies, powered by an electric 
motor, fly back and forth at 
terri speed while the boxer 
hhangs on to them. According 
to the inventor, this develops 
the boxing muscles, In. the 
Photograph. at the right, he is 
emonstrating his machice 


SLOT MACHINE VENDS 
CONCENTRATED SUNSHINE, 


For those who cannot afford a 
sunnier climes, an automatic vending ma- 
chine provides what is said to be the 
‘equivalent of a day's exposure to sunshine 
at the beach. Dropping a coin in a slot 
turns on an artificial sun-tan lamp, be- 
fore which the customer may bask { 
seven minutes before the lamp automati- 
cally shuts itself off, As a precaution 
against an overdose, a printed notice on 
the machine warns the user against anoth- 
et treatment inside of three days 


WATERS POTTED PLANTS 
WITH SANDSTONE WICK 


A stowe wick that waters potted plants 
hhas been tested with success by Prof, B, 
E. Livingston of Johns Hopkins Univer- 
sity, Baltimore, Md, ‘The rod, made of 

fal filtering material re- 
sembling porous sandstone, is placed in 
the pot with one end extending down 
through the hole in the bottom into a 
pan of water. This wick carries up just 
‘enough water to keep the plant healthy, 


DAIRY EXPERT HAS 
FURNITURE HOBBY 


‘THe_problems of dairy farming which en- 
gross K. E. Parks during the hours he spends 
in the Bureau of Dairy Industry at Washing- 
{on are displaced from his mind during leisure 
hours by problems such as that of turning 
leg for a piece of period furniture. Parks is 
only now getting into his full stride as a 
ereator of “fine furniture and ship. models. 
Heretofore, much of his time has been oc- 
cupied with equipping the shop beneath the 
porch of his home. The jig and circular saws, 
the bench lithe, the dill press and other pieces 
‘of equipment were not only designed by Parks 
but built by him, A single item, a drill press, 
saved him $300, the amount it would have cost, 
if purchased commercially. A'drawing board 
is conspicuous among the equipment. Tt is 
upon this that the details of everything he 
builds is first set down by this methodical 
hobbyist. His plans for the future inchude 
the building of unusual furniture 


XE Parks at the backegeared engine lathe he designed and built himeelt 
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New Suit Aids 


Ixperexvest of air supply: from the 
surface, a grotesque diving suit recently 
perfected, is expected to carry a marine 
Silvager down 2,500 feet, 2 depth hither- 
to impossible for divers. The body of the 
suit, enclosing the head as well as body, 
consists of two massive steel sections 
joined at the waist, Heavily reinforced 
rubber tubing is used for the arms and 
legs. Tools, such as claves, hooks and ham~ 
mers, are attached directly to the ends 
of the arms and are operated by hand 
screws inside the sleeves, Powerful lights, 
bolted to the crown of the suit and to 
arm, furnish illumination for work 

e bottom. ‘The suit contains a t 
phone for instant communication with the 
surface, While on the bottom, the diver 


Divers’ Quest for Gold 


shales through a mask connected with a 
‘an of caustic soda and charcoal which ab- 

bs the carbon dioxide in his breath. A 
flask within the suit meanwhile liberates 
‘oxygen so that the atmosphere remains of 


normal composition and 
pressure, Through these 
‘means. the diver can 
work below water for 
four hours at atime 
without experiencing ill 
effects. As a result the 
ver can be raised to 
the surface without 
delay necessary to 
nt “bends,” an aflic 
common with suits 


eh, new ving ni 


ELECTRIC MOTOR POWERED BY SUNLIGHT 


‘These plate 
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Waar is said to be 
the first. sun-powered 
electric motor con 
structed in this coun: 
try has been com- 
pleted by J. Thomas 
Rhamstine, Detroit 
inventor, When sun- 
light fais upon a. set 
of light-sensitive 
plates, shown at the 
Center of the accom 
panying picture, it is 
transformed into elec- 

y. A current 
flows between the 
front _of the photo- 
electric plates, which 
is positively charged, 
and. the etal back 
which is the negative 
pole. Thiscurrent spins 
fan armature, 


COPPER RINGS PROTECT 
SEWER PIPE FROM ROOTS 


‘To rxevest roots from entering a sewer 
pipe and clogging it. protective rings have 
been placed on the market for nse 

in each joint between sections of pipe, as 
Shown above. Made of copper, the tgs 
are declared to last indefinitely. When 
hairlike root tentacles penetrate a leaking 
joint and encounter the ring, they are 
chemically poisoned and their growth in 
that direction is stopped, although no harm 
whatever, it is said, is done to the tree 
or plant to which they belong. The pipe, 
also escapes all injury. 


Sr 


Forel of 


eae 


Strange Equipment 
SEEN IN YOUR MICROSCOPE 


part of th 


folds lke a 


‘© MATTER where you 
go, you cannot escape 
the busy ant, except on 
the tops of the highest 


mountains and in extreme polar regions. 
‘You can find ants in the dry, hot desert 
or the steaming tropics. If you are like 
most persons, you have litile love for 
them. Rather you notice them because of 
mingled feelings of curiosity and 


They seem, as you watch them going 
about their busy ways, to be guided by a 
mysterious sort of intelligence and to 


possess a power that is a bit threatening 
to your personal comfort. 

Tf you are a microscope hobbyist, the 
ant will appeal to you in another way 
“Surely,” you will tell yourself, “such an 
insect ought to have a few secret wonders 
that my magic lenses will reveal 

Put one of these creatures ona slide 
and look at it at even a low magnification 
of twenty diameters or s0, and you will 
marvel at some of these’ wonders. An 
‘easy way to capture ant specimens is to 
hold the bowl of a teaspoon where one of 
them will crawl into it, moving the spoon 
about until the insect, which at first will 
attempt to run around it, decides to try 
a short-cut. Lift the ant and deposit it in 
‘a wide mouth bottle by tapping the spoon 
‘on the bottle edge. In the bottle can be 
denatured alcohol or a strong, so f 
carl ‘The latter, which must be 
Kept off skin and clothing, is preferred by 


ing a specimen killed in the acid, wash it 
well in clear water. 

‘You will find that black ants do not 
make as good microscope specimer 
those of lighter color, such as. red 
‘cause they are opaque to light, ‘Small red 
fants that you can capture in any garden 
are sufficiently translucent to make beau- 
tiful objects when placed whole on the 
slide, either dry or in water, liquid petro- 
latum, of other medium. 

Antsare outstanding social insects, The 
colonies are composed of different types 

individuals, like colonies of bees and 
certain wasps. These form the highly 
specialized castes including workers, 
queens, and males, Only the queens and 
males possess wings at certain periods of 
their development, The female workers 
never are winged, and frequently are 
comparatively small in size. In some 


species, the queen is several thousand 
ties larger than the workers of her 


Pethaps you have seen, on a still, sul- 
try afternoon, winged ants swarming in 
the air. These are males and females on 
their honeymoon fights. As if by a pre- 
arranged signal, all winged inhabitants of 
hnundreds or thousands of colonies take 
to the air at the same time, Later most 
‘of the females pick out new home sites, 
which may be a hole in the earth or a 
tunnel beneath a stone, shed their wings 

id settle down to raise a family. From 
this time until the first brood is hatched, 

ie typical queen does not eat or engage 
in other activity. Her massive wing mus- 
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inthe test of in avicle Ligh paning through the 
Tent of thivarite Lig 
red water an falling upon the npeconen acrauen 


les, no longer required for locomotion 
because the wings have been discarded, 
are absorbed and converted into egg ma- 
terial, Individual ants in the first, brood 
are small, because of the limited food 
supply. They assist their mother by bring~ 
ing new food into the nest, so that the 
second and subsequent. broods are made 
up of normal-sized individuals. A. queen 
ant may lay eggs and raise families for 
many years, This life cycle is not fol- 
lowed by every ant species, but is typical 
‘of many of them. 

Examine a winged ant under the mi- 
croscope, You can see without much 
trouble that the wings, of generous pro- 
portions, require powerful muscles, 0 
that the way in which the queen ant’ can 
exist without food while her first batch of 
‘ngs are developing becomes evident, 

When you look at a worker ant, at 
moderate magnification, you will be struck 
by. the well-polished appearance of her 
ody. ‘The armor plate fairly listens, 
Nils te sinks Ga of iy me 
tor car. Although your specimen spent 
much of its time in, or on the ground, 
POL ai to gee particles of diet"on its 

jody. Why is this? 


FFQR ihe seem, srtch vn smentt 
t power and examine care 
‘one of the fore legs of the ant. ‘There, 
near the outer end of one of the sections 
he tibia) is a delicately formed comb, 
with perfect rows of tiny teeth. It folds 
down, like a pocketknife blade, against 
the adjacent leg section or metatarsus, 
‘which likewise is toothed. Now you know 
her, the ant Regs Re! lem, She 
‘combs her body with her fore legs, deaw- 
fie her tees legs eal amennes tiene 
the notch formed by the comb and meta- 
pact the tet hour Ber mouth: She 
‘passing the tecth through her mouth 

joes not eat the dirt thus obtained, but 

tracks it to a little pocket lying’ just 
inside the mouth opening. 

Tn this pocket she also stores, tem- 
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porarily, any solid food \ 


that she may have eaten, QP 
Tt remains there until all op 


the juices it contained 
have” been pressed out. 
‘Then the pellet, formed by 
compressing the food and 
dirt particles in the pocket, is discarded. 
‘The ant, therefore, actually. does not eat 
Pk tahoe 
it finds 0 to 

other times it has to extract. them from 
solid material in the pocket, or by squces- 
ing a bit of solid food between its power- 
ful mandibles. By carefully dissecting the 
head of a lange ent, you may be able to 
find, the little pellet in the pocket just 
inside the mouth. 

‘The head and mouthparts of ans vary 
according to species. Generally there is a 
prominent pair of mandibles, usually 
toothed. operate somewhat like 
the jaws of claw-type pincers. The ant 
vores thom as ite | tools, much a 
you use your hand:. With them it cap- 
tures and kills other insects and presses 
their juices out for food; it tunnels 
through earth or wood; it uses them as 
‘weapons in fighting; it employs them as 
tongs for carrying exes, young ants, and 
all sorts of objects. 

Tn addition to the mandibles, the mouth 
ess ht soc lorcet 
clude the upper lip, 
fr labium, and a pair of maxillae. The 
Tabium and. maxillae are equipped with 
pairs of jointed palpi, which are sensory 
‘organs probably (Continued on page 94) 


ol the 


‘wing 80 they 
‘wines together 


Enlarged view at 
at 


Giant Pincers Repair Road Torn Up by Quake 


OLD WAR TANK NOW LIGHTING STATION 


Ix asitvonp, England, an old war tank i 
finding a peace-time use as a local electri 
Jight plant’s switching station. A centr 
position was needed by the company ani 
the town authorities gave them permission 
to use the tank if they did not change it 
appearance. The interior of the tank pro 
vides room for a small switchboard and 
three high tension cubicles 

terior appearance, the tanke still re 
fag a memorial of the World War as 
not necessary to m le chan 
‘making it a light sta 


Iw A striking demonstration of th 
accuracy with which optical glass can 
be ground, two pieces of such gla 

clung together so tenaciously that the 
weight of a 105-pound woman failed 
to separate them. The tenacity with 
which the pieces stuck together ‘a 


due solely to the attraction of the 
molecules in one piece for those in 
the other. Tt was estimated that the 
pieces were capable of resisting a 


separating force of ninety-five to 10C 
pounds, The surfaces of the gla 
had been polished to within a 

Vonth of an inch of perfect fatness 


u 


Above, working end of 
run by hydtaulic power 


Wey an earthquake played havoc with 
California highway some time ago, en- 
gineers faced 2 difficult. repair job. To 
close the gaps, they devised a. giant pair 
of pincers with jaws thirty feet apart, 
‘An hydraulic jack inserted in the upper 
jaw provided the force to operate the pin- 
ers, which were mounted on a. trailer. 
To align a section of road, the stationary 
Jaw of the pincers was jammed. against 
fone side, the pivoted jaw against the 
other, and the hydraulic jack set in opera- 
tion, ' Under terrific pressure, the fifty: 
ton blocks of concrete slid back into place. 
Thus 3,000 feet of highway was realigned. 


STATIONARY 
COUPLING 


CONCRETE SLABS 
D BY EARTHQUAKE 


Saleh, diagram 


NEON LIGHTS IN TUNNEL. 
WARN MEN OF BLAST 


‘The glowing strips of light, which can be 
seen Jong distances, warn workmen of im- 
Pending dynamite explosions, of which 
thete are 2,000 dally, The photograph 
above shows one of the warning signals. 


WOMEN FLYERS TO GET 

FORCED-LANDING PRIZE 

‘A nize for forced landings has. been 
announced by the president of the Ninety. 
Nine Club, American organization of 
women pilots. It is to be awarded each 
month to the girl yer who lands at the 
greatest number of airports, successful 
forced landings counting two’ points and 
eadestick landings made in pastures and 
fields, three. ‘The purpose of the prize is 
to call attention to the nerve of women 
pilot in emergencies. 
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CHEMICALS extracted from petroleum 
ere.se namerens te fet fire Salome of 
o0 ‘paren 

JACKKNIVES ware nred 1000 years ag. 
In Germany, erchecoloats hav’ fat 
Covered a baife with folding biade which 
‘ey eatimate trot leet ten contri al 


AMERICANS still buy $300,000 worth of 
dutty whips each year, 


MONTANA'S 1 
Hitchen 

‘exact conter of the state, found 1 
teat in the town of Lewistown, in # 
of a doctor and in his kitchen sink, 


SUNFLOWERS wake up at midnight. Res 
rds kept by scientists at the Boyce Thomp- 
Son Jn dlant Research, Youker 


‘etiolty started at sunrise 


COLLEGE students are getting smarter. 
Ont of 188 colleges, 187 report higher 
marks on intelligence tests mow than before 
the depression began, 


the train 


GOLDEN EAGLES fly faster than too 
smiles a minute. Timed over a three and 1 
half mile course in the mountains of Seot- 
land,"owe ‘was observed to be making thi 


speed, ot the same time gaining 1000 feet 
in altitude. 


filty are all 


ordinary 


fst 

yt feet 4 
‘on hour. By glance 
meter. a Harvard scientist 


ming an 
one degree how hot the day was. 


Sa 


JANUARY, 1935 


SNAKES MARKED FOR STUDY OF TRAVEL 


So THAT the habits of snakes, par- 
ticularly their travel, may be accu- 
rately studied, a Texas expert has de- 
vised a singular method of marking 
them. Instead of branding the rep- 


tiles, as is done with cattle, or band- 
ing them like birds and bats, this ex- 
pert clips scales on the underside of 
their tails. ‘The operation, accom- 
plished quickly and without appar- 

to the snakes, leaves a per- 
manent scar. Beginning with the sec- 
cond scale of the tail, scales are clipped 
from both the left’ and right sides. 
A card record is kept for each snake, 
showing which scales were clipped on 
cither side. Studies conducted thus 
far with marked snakes show that 
some remain in practically the same 
spot indefinitely, while others wander 
a far as four miles within two years, 


NIGHT DEPOSITORY FOR TAILOR SHOP 


To rexatr cus- 
tomers, after a 
shop has closed for 
the day, to leave 
clothing for clean- 
ing, pressing of ro- 
East Orange, 
J, bas devele 
oped an ingenious 
receiving chute, 
The receptacle is 
fitted to a narrow 
‘opening in a door 
‘or outside wall, and 
clothing — dropped 
into it falls into a 
hamper inside the 
shop. The custom- 
er writes his name 
and instructions re- 
garding the cloth- 
ing on paper which 
appears in a slot below the main opening 
of the chute. Then, by means of a wheel, 
the customer winds the paper on a con- 
cealed roll so that the next customer finds 
2 blank space awaiting him. Since the se- 
quence of names on the roll of paper 
corresponds to the position of the cloth- 
ing, it is easy to identify the garments. 


DAYLIGHT TOP ON CAR IS UNBREAKABLE 


Ax avrowontts 
waa oe 
vented in England wil 
mit Heh yet cane 
tot be broken with a 
hammer. The old type 
Siding. ancl, wildy 
used on English cars, 
admits abundant light 
land air when open but 
is diicul to make 
water-tight when 
Saad in hiny weathe 
er. The new panel 
rercemes thus ee 
on thea as 
Med meat covered 
with a substance that 
Toembles glass 


GRAVITY LOWERS LIFEBOATS ON SUPER-LINER 


Gras lifeboat day- 
fits, now being in- 
stailed on Great Brit- 
ain’s super-liner, the 
Queen Mary designed 
for unusual safety, op- 
erate solely by ‘the 
force of gravity and 
can_ be. controlled by 
‘simple lever. When 
the lever is touched, 
the counter-weighted 
tums of the -davits 
drop forward after 
the fashion of a bas- 

——atle bridge, swinging 
the lifeboat clear of 
the ship's side, Heavy 
cables then unreel to 
lower the boat into 
the water, 


PUTS LADDER ON WHEELS 
TO SPEED ORCHARD WORK 


To save himself the labor of carrying 
aheavy step ladder, a resourceful orchard. 

‘worker built the ladder on wheels illus- | 
trated above. Easily trundled about by: 

two projecting wooden handles, it saves 

time and trouble in cleaning trees and re~ 

moving dead wood. Padding on the ladder 

protects the trees from damage. ‘The 

wheels were obtained fom an old buney, 

but the inventor says a pair from an old, 
auto or from a worn out and discarded 
ate lowered by gravity cultivator would do as well. 


Sa 


Model shows how IMeboats for bigeest st 


aeiew. Attics ENTIRE FACTORY BUILT IN THREE DAYS 


Ustxe his own method of slab con- 
struction, a builder recently completed a 
factory at Kenilworth, N. J., three days 
after work was started on the foundation. 
‘The concrete walls of the building bad 
been cast previously in four-foot vertical 
slabs. After the foundation was laid and 


the roof erected, these slabs were lifted 
by a derrick mounted on a motor truck 

ce. Steel window sash had 
-ctiy into the slabs, leaving 
ing of the sash the only. operation 
ing to complete the building. The 
is forty-eight feet long, 


TOWER WATCHMEN SOUND. 
WARNING AGAINST APES 


‘To xeeP their cultivated fields from being in- 
vaded by apes, natives of British East Africa 
erect curious lookout towers. The apes, travel- 
ing in quest of food, are attracted by the grow- 
ing crops and, unless driven off, destroy them. 
Natives post a lookout in the tower, and at the 
first appearance of the beasts, the lookout sounds 
fan alarm and the apes are driven away. 
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Why We Drive on the a of the Road 


HOW, many “American 
drivers, to whom keep- 
ing to the ‘ight is second 
nature, know the reason for 
the cistom? Behind this 
familiar rule of the road les 
an interesting and little 
known story. “Early colon- 
ists of British origin rode 
on the left of a highway as 
their forebears had. The 
British custom, whichis still 
observed in England, was 
originally “a protection 
Sesinat Bandit, ‘Travelers 
kept to the left so that the 
Fight, or sword, hand would 
be free to desh with high 
wwaymen, With the develop 
ment of wagons and coaches, peactices 
diverged, British drivers continued keep- 
ing 10 the left so that the coachman, 

ting at the right of his seat to obtain’ free 
play for his whip, could sce that the 
‘whee's of his coach did not collide with 
those of passing vebicles, Other European 
countries, however, adopted the postion 
system of driving, in which the Griver or 


"The Conestoga wagon, Bi 


postillion rode one of the wheel horses, 
‘naturally choosing the left. one so that he 
might wield his whip to best advantage, 


To obtain a clear 


few of other vehicles 


from this position, it was necessary to 


keep to the right. 
adopted by drivers when the 


‘The sume system was 


American vehicle, known as the Cones 


toga wagon, came 


uuse in the United 


ICE SPRAY COOLS REFRIGERATOR CARS 


Spravine refriger- 
ator cars and the 
contents with p 
verized ice is a re- 
cently adopted 
means of making 
vegetables and fruit 
shipped to market 
by railroad arrive 
perfect condition. 
The ice is shot 
through a long, flexi- 
ble hose by a’ high- 
power blower, This 
preliminary chilling 
applied before the 
doors of the car are 
closed, prevents 
lage that some~ 
times occurs before 
the food can be 
cooled by cake-ice. 


DOOR MATS MADE OF OLD AUTO TIRES 


Discarbep automo- 
bile tires can be con- 
verted into attractive 
door mats, with ma 
chines devised by a 
z ‘One 
cuts 
the old Ure into strips 
ind the other punches 


second pun 
washers are Stamped 
out of the old ti 
‘The strips are f 
tened together 
means of a series of 
wires, the washers be- 
fing used to. separate 
the strips and form a 
grill pattern, 
designs are’ possibl 
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Oa auto ties are ext 
then strung together 


tp to form strips and washers, whl 
Tate attractive aed practical door mats 


trie vehicle of frontier days, is responsible for present American driving customs 


States early in the last century, Built like 
a boat so that it could be floated across 
frontier streams, it offered no interior 

commodations for a driver, Consequently 
he rode the left wheel horse, or the “lazy 
seat,” on the left side of the wagon, and 


Grave on the right side of the road, Other 
vehicles had to follow the deep ruts cut in 
the road by these heavy pioneer wagons, 


REEL HOLDS CORD FOR 
LAMPS AND APPLIANCES 


A. sew dlectric accessory, comprisin 
a Socket and fifteen feet of connection 
ord on a bullsin reel, provides a: port 
able lamp for out-of-the-way places. The 
cord is plugged into the nearest outlet and 
the desred length pulled out, 


Shelf near a workbench, The ° 
serves as an extension for appliances wit 
cords too short for the use intended, 
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‘Abraham Lincoln once complained 

Neither can you think straight when 

‘your feet hurt, Neither could Pro: 
fessor Albert Einstein or any other intel 
Jectual giant, As robbers of mental and 
physical efficiency, and as joy chasers, a 
pair of protesting feet are in a class by 
themselves. 

So don't neglect your feet. It doesn't 
pay. Respect them and treat them right, 
and they'll carry you pleasantly through 
life, ‘Treat them badly, and they will set 
up a chorus of aches and pains that will 
make your days miserable. 

ew people realize how much they tse 

their feet, Tests have been made to deter- 
rine how far we Americans of the motor 
ge walk. People of various ages and occu- 
pations were equipped with pedometers, 
ent about their ordinary daily activities. 
and their pedometic readings carefully 
tabulated, The results were astonishing 

ne aciive schoolboy clicked off an av 
rage of fifteen miles a day! A schoolgirl 
averaged leven and one-half miles.” A 
business man who played a good deal of 
golf walked nine miles a day, A sales- 
‘woman's average was eight miles. 
gy TiE anerage ditance walked in a, day 
by average people was found to be 18.005 
Sepe—seven and seven-cighths ales. That 
amounts to 2.870 miles a year—close 10 
the road disiance between Washington 
and Los Angele= or between Boston and 
‘Yellowstone. Park. Tf you live a normal 
length of time, and are normally active 
throughout your span of years, you 
have to depend on your feet to carry you 
over atotal of some 175.000 miles. You'l 
walk-a distance equal to seven trips around 
the earth at the equator. 

Professor G. Elliot Smith, noted British 
anthropologist, reports that recent dis- 
coveries show that the prehistoric Peking 


Te think when my feet burt,” 
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Don't 
Look Down 
on Your FEET 


By ARTHUR GRAHAME 


‘Man, who lived in the caves of northern 
China over a half million years ago, had 
hands like the hands of a modern man, but 
that his feet were like the feet of an'ape. 
He must have walked with his toes turned 
jn, as an ape walks, 


BBUT since the dawn of history there has 
been no fundamental change in the hu- 
man foot. Roman legionaries, who hiked 
their fifty miles a day on forced marches 
when the Carthaginians invaded Italy more 
than twenty centuries ago, marched with the 
same efficient tractive arrangement of twenty’ 
six small bones held together by a network 
of ligaments as do the soldiers of today. ‘The 
feet of the savage peoples of the present 
differ but little from the feet of civilized 
men. The big toe of the savage is more 
widely separated from the other toes, and 
the toes are of more nearly the same length 
than are the toes of shoe-wearing people, but 
they are exactly the same as were the’ fect 
fof savages 4,000 years ago. The feet of a 
baby. born of civilized parents today are 
exactly the same as were the fect of a baby 
born of civilized parents centuries ago. N 

ture has made no change in the human foot 
but the feet of civilized men have beer 
changed by many generations of shoe wear- 
ing, and the feet of many persons have been 
cramped and sometimes deformed by their 
‘owners’ vanity or thoughtlessness in wearing 
improperly shaped or poorly fitting shoes. 

It is quite possible that it was from the 
human foot that the early engineers got the 
fdea of the arch as an architectural weight 
‘carrier. Certainly the two main arches of the 
foot. taking into consideration their small 
site and the amount of weight that they 
‘must carry and the severe and varying strains 
that they must withstand, are highly efficent, 


Standing on a book, with 
Ing the 
St the foot, 
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ne of these main arches, the Jongi- 
tudinal, extends from the heel to the ball 
‘of the foot. The degree of its arch varies 
with races and with individuals. ‘The 
arches of the moccasin-wearing American 
Indians usually are high. The arches of 
‘members of the white race normally arc 
high. ‘The arches of Negroes nearly al- 
ways are low. This does not mean that 
they all have weak feet, although an army 
surgeon who has served in the field with 
both white and Negro troops tells me that 
white men’s feet are much the stronger, 
and their marching better. As a general 
thing, the heavily built members of any 
race have lower arches than do those of 
ighter weight and are the ones who suf- 
most from foot trouble. 


TT HE other important arch of the foot 
is the anterior, or metatarsal, arch. It 
fs formed by the heads of the bones of 
the forefoot, and extends from the inside 
to the outside of the foot at its bal. 

‘These two arches are the real founds- 
tion stones of the human body. If, in a 
houilding, the foundation gets a fraction of 

in inch’ out of alignment, a weakness is 
ikely to develop in an upper wall. In the 
same way, if the foundation arches of the 
hhuman body are. weakened, flattened, or 
forced out of their normal position, il ef- 
fects ate likely to be felt in almost any 
Dar of the Boy : 

is estimated that nine people out of 
ten suffer from more or less serious foot 
trouble and iia knows fact that four 
‘out of every five men who failed to pass 
the amy pysical examinations during the 
World War were rejected because of their 
defective feet, 

Feet, that hurt are so com- 
‘mon that many people have 
come to regard them as a nat~ 
ural ill of mankind, and do lit- 
tle to get relief, There was, for 
‘example, a gentleman of seven= 
ty-five years who told his phy- 
sician that for a Jong time he 
had felt severe pain under one 
oof his metatarsal arches. ‘The 
physician made an examina~ 
tion; then extracted something 
that’ Jooked like a quill, The 
patient, a Confederate veteran, 
then remembered that during 
the Civil War he had kicked 
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and the old gentlema 
for years had endured the pain that it 
caused, putting it down casually to “sore 


feet.” "The same degree of pain in any 
other part of his body would have sent 
him hurrying to a doctor with a demand 
for quick relief 

‘Most foot pains aren't caused by ac- 
idental injures. Neither are 
they caused by congenital foot 
troubles. They are the result 
‘of wearing improperly shaped 
shoes, or shoes that are either 
too large or too small. 

‘When man began to_wear 
foot coverings, it was soley for 
the purpose of protecting his 
feet from cuts and bruises 
Early sandals, which did not 
in any way constrict the foot 
were teal orthopedic shoes. So 
fre the sandal worn by Japa 
te coolies today. And, by the 
‘way, some foot specialists think 
that our hosiery manufactures 
would do our feet a big fav 
if they would make socks and 
stockings onthe Japanese mod 
el, with a separate compart 
ment for the big toe 

Civilized people of the more 
prosperous classes soon became 
discontented with mere san- 
als, Spending most of their 
waking hours on horseback, and 
Tooking dowa on people "who 
walked, they thought little of 


tanged ati ockion a rake 
them spend much of their time in discom- 
fort afoot. As the years passed, the shoes 
‘of upperclass people became things of 
beauty more than of utility, Heels, which 
srew ever higher, were placed under the 
rear portions of footgear made of silk 
and of richly decorated leather. 
wed on pase 110) 


hana that ey ca cin 
‘hem with ends tod feet 


Here are the bones of « 
‘ermal foot. Their delle 
‘hey suggests the ease 
‘with ‘nick shoes ‘etm 
Cramp thelr ovement 


» 


GAUGE SHOWS WIND'S EFFECT ON CAR 


tach teale division 
Sending. ten ‘lesan eur 


LIFE PRESERVER FORMS 
A STORMPROOF CABIN 


Ataost as comfortable as if he were 
‘on dry land is the occupant of a new life 
preserver male of two rubber sections 
that can be inflated with air. ‘The interior 
forms a roomy cabin, while a stormproof 
‘window affords a view of the surround- 
ings. A pole and flag at the top constitute 
a signal to attract the attention of ‘pas 
ing vessels so that the person within ma 
be rescued. ‘The photograph above shows 
the device in the water during a recent 
test of its efficiency 
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AS Aespeep indicator, resembling 
those used by airmen, has been built into 
a radiator omament by a California 
‘motorist. Registering the relative velocity 
‘of his car and the wind, in miles per 
hour, it affords him an accurate way to 
observe the effect of streamlining in re- 
ducing wind resistance. The operating 
mechanism, enclosed ina double funnel 
for venturi’ tube, includes a diminutive 
propeller that is turned by the driving 
force of the wind until counterbalanced 
by the tension of a coil spring, An indi- 
‘cator. fixed to the same shaft as the pro- 
peller, then shows the air speed directly. 
reading in tens from zero to 100 miles an 

hour, In still weather, this 
speed equals che reading of 
the car's speedometer, while 
it is higher against a’ head- 
wind and lower with a tail- 
wind, Tests with the home- 
‘made instrument have shown 
that a cars performance 
varies markedly in traveling 
with or against the wind. 


NEW ELASTIC THREAD 
CONTAINS NO RUBBER 


A rtwxap that stretches, yet contains 
no rubber, is the discovery of a French 
inventor. The secret of the elastic thread 
lies in the method of weaving it, which is 
said to be applicable to silk. oF 
‘wool with equal success, Tests by: stretch: 
ing the thread and soaking it under water 
for forty-eight hours are reported to have 
revealed no flaws. Its application is fore- 
seen for clothing of all sorts, including 
dresses, bathing suits, hats, shoes, and all 
sports apparel 


SIGHTING OUTFIT HELPS 
FOOTBALL OFFICIALS 


Ustxo a newly invented sighting device 
that looks like a surveying instrument, a 
football linesman can measure yardage 
swith absolute accuracy, Invented by a 
California coach, the instrument. consis 

of two poles connected by a ten-yard 
chain, One pole carries a sighting tube 
with lenses in each side as well as in one 
fend. A flag marker is set up at each end 
of the sideline and the tube is s0 adjusted 
both flags are reflected in the lenses 


INSECT TRAPS RAISED BY KITES 


Hor kite-bome nets are being used 
jn England to capture from the upper air 
specimens of insects invading the country 
‘The kites used in the work have saillike 
fins to give the greatest possible lifting 
power, Carried aloft by these kites, the 
Conical nets stream through the air like 
giant wild-socks. scooping up the insects 
fn their path. The nets. when they leave 
the “ground. are 
closed by a, draw 
‘ord need through 
them a short dis- 
tance from the 
throat. An auto- 
rmaticcontrol opens 
them when they 
reach the desired 
height. The traps 
as the Kites 
drawn down, 


Trp, 


ached to kiten, are carried aloft to captore insect peste 
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AFT OF AIRPLANE 


FLYING craft that splits in. mid- 
air into two separate planes, each 
capable of ying independently, 


his just been patented by a Brit~ 
ish inventor, ‘The composite machine com- 
prises one plane mounted and locked in a 
radle on the back of another, in such a 
way that the pair may be flown as a unit 
and behaves precisely like a conventional 
craft, Whenever desired, however, the 
two planes may uncouple themselves and 
0 their separate ways. ‘Thus two, trans- 
port craft could be hitched together to 
‘operate over trunk sections of airways and 
could separate in the air to serve diver- 


enceens (83 welon 


gent branch routes, eliminating time lost 
in landing and transferring passengers, 
mail and cargo. Another possible appli- 
cation is foreseen in military use, where a 
‘machine that could multiply itself and be- 
set a bewildered adversary from two sides 
at once might have a marked advantage, 
Joining two planes so that they do not in- 
terfere with each other during a take-off 
and in normal flight, but will separate 
‘quickly and positively when desired, with- 


Aircraft Can Fly As 
—»One or Two Planes 


‘ut recourse to mechanical complications 
such as a tiltable launching platform, pre- 
sents a tricky problem in aerodynamics, 
To solve it, the inventor has chosen dif- 
ferent wing shapes for the two planes, 
which give them curious flying character: 
istics, In the take-off and at ordinary fly- 
ing speeds, the twin planes tend to cling 
firmly together, because the lift of the 
lower plane exceeds its own weight, while 
that of the upper plane is less than its 
‘own weight. To detach the planes, the 
‘composite machine speeds up and corr 
spondingly flattens its fying angle, or an~ 
gle of attack, automatically reversing the 
previous situation. Operated at this a 
tened angle, the lower plane no longer is 
sel-supporting and tends to fll, while 
the upper plane is togeing strongly 
Hard, Consequently, when one of the 
lots operates a release that uncouples the 
craft, the two planes leap apart 80 
‘swiftly that there is no danger of mishap. 
After dropping away, the lower plane 
rights itself to regain iis own lift, and the 
two planes fly on independently’ of each 
‘ther. ‘The upper of the two planes, as at 
present designed, is considerably smaller 
than the lower plane but its range is wide 
as it is cartied to the scene of action, 


NEW TELESCOPE TRAILER OPENS OUT TO FORM REAL HOME 


INTAINING, when extended, as much 

floor space "as a. small four-room 
bungalow, an automobile trailer recently 
developed by a French inventor can be 
telescoped for towing intoa length of only 
thirty-seven feet. Extended to its full 
length of fifty-five feet, the unit contains 
space for kitchen, dining. room, toilet 
room, and living room. Built-in divans in 
the living room ean be pulled out to serve 
as beds, thus converting it into-a sleeping 
compartment, Except for the frame, the 
trailer is built of plywood and is lighted 
by, forty-eight, windows. Most of the 
wweight is ahead of the axle, and this end 
{s supported in towing by an idler wheel. 


VV¥VWTe WY 


JANUARY, 1935 


ww VV VVV Ne erveriiiy 


Above, telescope trailer emended 
on terior of 


4“ 


aePthe metal reo 


HOUSE of “tin and tar 
& Middletown, Ohio, inventor de 

his plan to save one thi 

home by building it of 

fand asphalt. Walls areas 


is of similar construction except 


inside walls have a finishing coat 
‘built directly on the ground, using 
‘gravel and covering this with the sam 


PRE-CUT JOINTS AID CABINETMAKING 


Sumvixe and cabinets can be 
ro tool except a hammer, by usi 
pre-cut lumber. The vertical side pieces 
are supplied in standard widths and lengths, and 
are assembled by slipping dovetail tongues on the 
ends of the shelves into snugly fitting grooves in 


Drawers, doors and 
bole compartments can be ob 


shelves as the need arises, 


ANTI-AIRCRAFT ROCKET 
CARRIES MACHINE GUNS 


Rockers as war weapons have been 
proposed before, but it remained for a 
Japanese inventor to produce the strange 
Adaptation of the idea pictured above, 
The self-propelled projectile is reported 
to be intended for antiaircraft use, and 
to fire a hail of bullets di 

its fight, from machine guns mount 

around the circumference of the rounded 
hose. Test flights of the rocket are said 
to have been scheduled for an early date, 
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Seat and back of 
‘each chal, Below, fs 
‘Bitnched to raller that 
winds ie up or dows 


SEAT OF BEACH CHAIR 
WINDS UP ON ROLLER 


‘Tae fabric seat of a beach chair recent- 
ly invented by an English movie actress 
can be protected from rain simply by roll- 
ing it up as one would a window blind 
With the ordinary chair of this type, a 
sudden shower means a hurried struggle 
to collapse the chair and to fold the fab- 
tie seat into some sort of order. The seat 
of the new chair is wound on a spring rol- 
Jer attached to the top of the back. In 
setting up the chair, the fabric is pulled 
tout and the rod. sewn into the lower end, 
is slipped into grooves in the forward pro: 
jection of the frame. When the tod is re- 
moved from the grooves, the fabric winds 
itself upon the roller. 


GIANT AIR MAPS MADE 
OF 4,500 PHOTOGRAPHS 


Owe: of the largest airmaps ever made 
in America is to aid the Department of 
Interior in regulating the grazing on Nav- 
‘ajo and Zuni Indian lands in New Mexi- 
¢o, Ariza, and Utah. Forty by twenty 
four feet, the huge map will 


hy fitting together more than 4,500 
vidual aerial photographs. 


Russixe into a telegraph 
ppole has been the lot of many 

‘motorists, but the rare experience of finding 
his car impaled upon a pole was reserved 
for a Seattle driver. Recently this motor- 
ist, driving in a blinding rain, ran squarely 
end of an 

along the street 
and emerged through the rear window. 
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ty-five-foot pole that was being hauled 
The pole plowed through the car, 


GLIDER STUDENTS TAUGHT BY RADIO 


‘Wich the port 


‘Trae required to teach students gliding 
has been reduced at two schools in Ger- 
many by the use of radio. Unlike student 
aviators, the glider tyro is not accompa- 
nied by an instructor on his training fights. 
After preliminary study on the ground, 
he takes off alone. At the two German 


transmitting station shows, instruction is liven to students 


schools, the raining gliders are equipped 
either with radio headphones or loud- 
speakers. The instructor, from the ground, 
Keeps in constant touch with the pupil, 
warning him when he makes mistakes in 
Steering. The transmitter used is a midget 
four-tube set, weighing seven pounds, 


MOVIE CAMERA SPEEDS FACTORY WORK 


Ay naeproven method of 


moving objects, such as a workman 
job, employs a movie c 
stant-speed motor, the number of frames 


‘exposed showing directly the time re 
for each task, Eft 


ney experts, compar 


through a whole fm 
desired for exhibi 


TELEGRAPH POLE RUNS CLEAR 


THROUGH SMALL CAR 


into the 


FORKLIKE 
TOOL PULLS 
TACKS 


Drarts«ex 
housewives, and 
others who use 


thumb tacks are 


| 
spared. the. annoy: 


ance of broken finger nails by a diminu- 
tive tool that pulls the tacks regardless 
of the toughness of the material into 
which they have been stuck. The tool re- 
sembles an ice-cream fork, its two tines 
being separated by a wedge-shaped groove. 
The tines are thin and can be forced un- 
der a tack head which is almost flush with 
the material holding it. The tack is dis 
lodged by a quick pull. 


a 


" Newest Inventions 
Housrno.tp 


NEW ANT TRAP. 


AUTOMATIC JIGGER. Li- 
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SLIDING REPRIGERA- 
TOR DRAWER. Th 


SPACE POR 


{hat holds fein pace 
spring: teed 
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NEW SWEEPING BRUSH 
‘Wea the sweeper, shown below, 
is In une, the broth operated by 
lever, automatically diets the 
desta eeeeningy sto te ay 
‘Tino the Teeeevife eaves tae 


STAND FOR NEWSPAPER, This stand 
hal fled newapapes ao Eat 


VACUUM MOLDS. THE EOO, Dolleg 
SSE" Cpe tering oth wnt he 
alse tothe ate and vile the a 


PUTSICE CREAM IN BANANA. 

‘syringe, the teal shown 

be used to force ice cream i 

“The hear ofthe foul i Fema 
swith the plunger and cream then 


OAL STICKS FOR FURNACE. Coa, 


“Touring the Winter Sky 


WITH AN 


| OPERA GLASS 


not satisfactorily fill the need of a time-table. When you go out 
under the dark sky, away from street lamps, you want. some 
map of the sky features that is easy to hold and consult, Vou 
dg not want to, turn pages or hold a chart over your head for 
‘ash-lght illumination. 

To fill this need the writer has devised a sky time-table in the 
form of a lantern lighted from within by a flash light, Tt shows 
four different translucent maps indicating the star groups in view 
from horizon to zenith at a definite hour on any night from De- 
cember 7 to February 20 

Each of these maps shows the sky as it appears when facing a 
cardinal point at 1'P.a, on December 7; 10 rat, on December 
21; 9 rat. on January $; 8 nat, on January 20; 7 maf, on Feb- 
uiry 4, and 6 rt. on February 20. The lantern accordingly 

sishes 2 convenient guide for stargazing all through the win- 
ter season, and as such will be well worth constructing, ‘The 
photographic illustration shows how the sky time-table is used, 
And the plans indicate the details of construction, 

“To build the lantern, first take a sheet of thin but strong trac- 
ing paper or cloth, such as architects use for plans, Fasten it 

mly ‘over the curving map shown, Adhesive tape is conven: 
ent; oF use two or three dabs of rubber cement. Then care- 
fully trace the map lettering. This done, mount the tracing with 
rubber cement upon piece of stiffer but translucent paper. Cut 
this out and join the ends to make a conical lamp shade, Cut 

round top, gluing its tabs to the inside of the 
part of the lantern, but it 
must be mounted on a support inte which the fash light can 
be inserted from below. 

‘To construct this, secure or make a cardboard tube just large 

‘ough in diameter to slide over the fish light you in- 
tend using. Join this to a cardboard ring whose outer 


diameter just fits inside the bottom of the conical Jamp 
shade. 
Now for the itinerary of various winter sky sights, 


‘You will notice that the surface of the lantern is cov- 
ceed, between the time-table charts, with several small, 

circular star maps,’ Each of these maps 
shows in detail one of the principal 
opera-glass features to be seen in the 
winter sky. ‘The number on each de- 
tail map corresponds to a numbered lo- 
cation in some constellation visible in 
fone or more of the time-table charts, 


EN the most casual 
spectator of the pag- 
ceant of the stars can- 


not fail to notice that 

the winter ae groups tes 
fer Tare glorious spectacle 
than those that sweep across 
the sky in summer. Chiel of 
them al s Orion. Ashe Tits 
his giant frame above the 
astern horizon on these December eve- 
Sings he Brings with him a bunch of con 
ticlations tmpatched in beauty” and i 
terest by any in either the ‘Northern or 
Southern Hemispheres 

Frew ariong thote who Took at the stars 

Wieawure Teale what a fascinating 
Journey of discovery those star lands 
fer to the possessor of even the weakest 
‘of opera glasses, To provide an itinerary, 
forte ea and lin ou he 
iinerary, however, ells for a map anda ae i pee ie i Gin, 
timetable. "You ‘inst, nother" words, 
now where to Took, when to look, and 
what to look for. 

(A mere star book, ot planisphere, does 


NORTHERN HORIZON 
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Brilliant constellations visible MAKING STARLANTERN: 
in northern heavens can easily 
be identified with the homemade 
device described in this article 


of thate appears at bt 
fost eppente uae 
For instance, Circle No, 2 shows the 
appearance of ‘the Pleiades through an 
a glass. To see where to look in the 
sky for the Pleiades, find No. 2 on the 
map. The constellation Taurus contain 
ing the Pleiades, is in view in the East 
in December and in the southern sky dur- 
ing January and February. In the same 
way, each of the seventeen numbered 
‘peta oF field-glass features shown in the 
small, circular maps can be found by the 
figures on one or more of the time-table 
charts. 


from within. Then, after finding the fea- 
ture to he studied, study it in its small 
circular detail map until you are familiar 
with what you need to look for. Switch off the light and 
‘identify the features through the glass, consulting the detail 
map again when necestry ks : . 

hile studying the detail maps, it is advisable to be sit- 
ting down comfortably, meanwhile holding the lantern by its 
hhandle tube and turning the flash light on and off with your 
left hand. ‘The opera oF field glass, held in your right band, 
can then be steadied upon the top of a photographic tripod. 
‘You will find the tripod a big help, particularly in using a 
field glass of six powers or more, The greater the magnifica- 
Mion, the harder i to hold the glass steady in observing 
ine details, 

‘When the time-table for your three-months tour of the 
winter sky is complete you can set off without delay. You 
receive this magazine in early December. The time-table 
gin be cued fom Dace 7 to Feary 20, The fli. 
ing numbered paragraphs describe the nun a 
anil in each cate the time when the feature ean best be ab- 
served is noted in the description 

1. ALGOL, famous variable star: You will find Algol in 
the constellation Perseus, hgh up inthe eastern sky in De 


ember; and near the zenith of (Continued on page 89, 


By Gaytorp Jounson 


cARDaCARD 


CARDBOARD 
TURE TO FIT 
— rlash Licut 


JANUARY, 1935 a 


NEW TESTS 
Reveal Ancient 
Forgeries 


ENT forgers of “rare” manue 
‘scripts, clever and ingenious as 
they were, are no match for 


scientific tests now used in the 
Huntington Library, San Marino, Calif., 
to detect literary iraud. No matier how 
convincingly the faker imitated the writ- 
ing of a famous author. his work is quick- 
ly exposed by powerful microscopes, ul- 
tra-violet lights, and other scientific aids 
employed by the modern manuscript de~ 
tective. 

‘The forger always exercised great care 
in selecting an ink he believed to be the 
same color as that used by: the original 
author, He did not know that microscopes 
available today would disclose the slight- 
est differences in color. The modern in- 
vvestigator works in a little black, hooded 
cabinet, covered in front by a paper filter 
curtain, Under a microscope in this fil- 
tered “north” light, differences in color 
between original and spurious writing be 
come strikingly apparent. 
his fraudulent 


of great age by using an old parch 
writing had faded 


whose original 
the aid 
lamp and 
tually 


0k theo 


ing and read the mi nt 
Pencil forgeries are easi 

a similar application of ligh 

tusod for thie purpose is built di 

the bi microscope ave 

tigator, using adjustable con 


theworerocentwoel 


48 


the light obliquely down- 
‘ward upon the suspected 
writing. By means of a 
rheostat, he regulates the 
intensity of light until the 
pencil marks cast just the 
shadow be desires, When 
the lighting is right. the 
mina streaks of both the 
original and fraudulent pen- 
cil marks are seen. clearly 
by their shadows, 

In another test a curious 
reading glass is used. ‘This 
is fitted with a glass disk 
beneath the magni ying lens. 
The disk bears an incredi- 
bily fine pattern of hair-line 
blocks and circles, and with 
this pattern the ‘investiga- 
for can measure precisely 
the size of written charac- 
ters and the word spacing 


vawta 
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‘Above, two examples of the 
beautiful creatures that are cap= 
ured by moth and butterfly en 
tHhusiasts and mounted for exhi- 
bition purposes or for exchange 


IGH among the ash and laurel of the Rocky Mountains 
‘an enthusiastic young collector secks out the giant 
‘Two-tailed Swallowtail, whose five-inch wing spread 
szives him the heavyweight, 


ile among North American 
8 another naturalist nets a 


‘of an inch from tp to tp. 
Deep in a Guatemalan forest a third collector captures an 
ic Owl_ buttery, wote ‘underwings 
contain owlish eyes. On a. lifeless tree in 
Tada another gathers into his preen net & 
Snake's Head moth whose outer wing tips 
bear striking resemblance to snakes’ heads. 
From plans, forests, and mountains the 
work) over rare.and beautiful butterties 
dnd their night-ving relative, the moth, 
find theit way into American’ collections 
Capturing and raising them has become 8 
Jarge industry. The hobby belongs to ama- 
tetrs of whom there are tens of thousands, 
for it requires only a little skill, a very 
small investment, and a desire to seek out 
tne of the tow beautiful creatures. ever 
evolved by nature. 
You may’ adopt this hobby by 
simply deciding to do. 30, Years 
. dol nised butterdlesona screened 
porch. Then my collection began 
{o grow, 1 moved it lo a canyon 
in the hills near Rosco, ‘Calfy 
{ ‘ tt Tog. cabin and "screen 
in a large area, During the last 
tleht years I have captured thou- 
Sands of the litle creatures re- 
ved some 60,000 from other 
callectrs and have today 
toany thousand specimens 


Above, @ captured butterfly is f 
seized with tweezers and placed in 


carefully stretching out the wings 


By 


ALBERT perce hve ee any 
CARTER intocrsler methods ot explur- 


ing, growing, and preparing 
‘your specimens. 
‘The average devotee of this 
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sport is more interested in acquiring personal 
collection of rare and beautiful specimens than 


Butterflies, however, 
ind prices range from 


in gathering them for sale. 
do have a definite val 
tne half cent tp according to scarcity” and de- 
‘mand.” ‘The pearly: white Morpbo.2eph 
very ‘rare buttery “of Changhamyo, Peru, is 
worth $45 pair, while the black and white 
Ornithoptera victoria res, or bird wing, of New 
Guinea has brought $250." The female measures 
seven inches across the wings and is one of the 
inngestlenown 

"There are over 1,500 varieties on the North 
American continent, and amateurs sometimes add 
to'these hy’ discovering new types, OF the known 
forms, the Painted Lady and the Monarch are the 
rmoat widespread. Most common batteries may 
taily be captured, Rare varieties will ead ou 
fon exciting aunts into out-of-the-way places, but 
bhutterties bythe hundreds may be rnised with 
sich simple equipment as a few yards of cheese- 
dloth and a box with two sides knocked of 

‘Raising butterflies in captivity an excellent 
way to obtain fie specimens. All butterfies and 
moths pass through four successive life stages— 
fag, caterpillar, pupa (chrysalis or cocoon), and 
atu insect, Vou will have no trouble in propa 
ating. them from any of the earlicr’ stages 
including the egg itself. 


so 


To secure a moth 
cocoon, place a 
loth cylinder over 
‘a plant on which a 

th ie Feeding, a 
i illustrated below 


CHEESECLOTH 
BAG TO BE 24° 
TO 30°LONG 


Mustration showing how to build butterfly net, trap for moths, 
‘which specimens are mounted. Manner of spreading specimen 


Butterflies lay their eggs upon the plant 
fon which the caterpillar feeds. Watch a 
female that is hovering about a plant or 
tree, and settling occasionally upon a leaf, 
When she has flown away you are likely 
to find an egg securely attached to the top 
for under side of the leaf or to the twig it- 
self; perhaps alone or sometimes in aeus 
ter of more than 100. ‘The Vanessa antiopa, 
fone of the first buttrfies of the yest, 
lays its eggs in early spring around a 
willow trig near the tip, usually surround- 
ing the tw ly for an inch or 
Later when the leaves are larger, it la 
eggs in clusters, as many as 125 at a time, 
uupon a single leaf, Some butterflies lay 
‘only one gi upon’a leaf and others lay 
many, but they always lay them on the 
same side of the leaf and also in the same 
general position, 

Eggs are hardest to find where there 
are many of the food plants growing 
closely together. It is often easier to 
discover eggs and caterpillars in the city, 


Below, 9 Snake's Head 
moth captured in India. 
The resemblance to a 
snake can be acen at the 
tip of each extended wing 


cvanipe LAMP. 
dag 
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Right, view of au- 
butterfly 


Specimens are 
hatched and grown 
in cage on this farm, 


Abo 
India, "Turn page up- 
ide down and the re 
rmblance to. an owl 
will be clearly seen 


In preparing your specimen for exhibition, it can 
‘be mounted on # grooved board as is shown above 
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Below, Darling underwing moth 
that is found in United States 


where the food plants are fe 
than in the country. Plants in 
yards and vacant lots or along 
curbings, in cities and towns, 
make good hunting grounds. 
‘You will not have to look 
afield for exes, however, if you 
catch the female butteriiy with 
a net and place her in a cage 
with a food plant appropriate 
for that species. The cage may 
be made of two hoops and 
three laths, joined to make a 
barrel-shaped framework and 
covered with cheesecloth, with 
the bottom left open. "Food 
plants may be planted in one 
‘or five-gallon tin cans and 
placed in this cage, together 
‘with a bouquet of fresh flowers. 
The cage, containing the im- 
prisoned female, is then pressed 
Into the ground to keep it from 
blowing over, the ends of the 
laths being sharpened for this 
purpose, After two or three 
days, many eggs should have 
ippeared, if the butterfly is one 
the many species that_will 
lay them in captivity. Since 
have been protected from 
the start. all eventually should 
bbecome perfect butteriies 
Now you are ready to raise 


caterpillars from the eggs. The leaf bear- 
ing the egg can be removed and placed on 
a similar” plant” that is enclosed with 
cheesecloth. You will have better success 
however, by leaving the branch with the 
deposited. eggs undisturbed, until the 
caterpillars have hatched out and fed for 
Several days, meanwhile keeping a. cheese 
cloth cylinder tied over the branch, If 
the plant is large enough to furnish plenty 
of food, they can safely be left upon it 
Carefully covered: with cheesecloth, unt 
Almost full grown. It will be convenient 
to fold cheesecloth into one long. roll, 
several yards ata time, and sew it to- 
gether to make a tube. It is then cut in 
Tengths of one foot to three feet and 
slipped over the plants the caterpillars are 
feeding on, with one end tightly tied 
around the plant on each side of the cater 
pillars. Move the tube from time to time 
35 they eat the leaves. 

‘Meanwhile prepare an empty box by 
knocking out two sides and covering them 
with cheesecloth, When the caterpillars 
are nearly full-grown, they may be trans- 
ferred to this box. ‘Keep a fresh, unvilted 
supply, of the food plant available for 
them, in generous quantities, by breaking 
off ranches and putting them in a ean of 
‘rater like a bouquet of flowers. Be 
the caterpillars are enclosed in cheese 
cloth or similar material at all times to 
protect them from the tiny fly that lays 
{te eggs in the live caterpillar, eventually 
Kiling it. Tf all these precautions are 
Carefully ‘observed, the full-grown cater- 
pillars will soon attach themselves to the 
{op of the box, where they will change 
into the chrysalis state and come outa 
few days later as butterflies. When the 
Duterfly isa day old, and before it has a 
chance to lose any of its beauty, place it 
inthe killing jar, the construction and use 
of which is explained later in this article 

Of course you can start with the cater: 
pillars themselves, instead” of the eRgs, 
And raise them according to the methods 
just described. It is also possible (o raise 
the caterpillars in a box from the start, 
bout the foregoing method ‘has much to 
recommend it 

Hunting the chrysalids of butterfies, 
and the cocoons of moths, provides you 


s 


with another way of obtaining specimens 
Moth cocoons in particular are easy 10 
find during the winter, for the large size 
of many of them makes them conspicuous 
among the bare twigs to which they arc 
Attached, Chrysalids oF cocoons may be 
placed in a screened box and sprinkled 
‘occasionally with a few drops of water 
until they hatch, To obtain moth exas, 
pat the males and females together in & 

x covered with cheesecloth or window 
screen, as soon as they have come out of 
the cocoons and their wings are dry and 
ready for flight, Leave them together for 
‘4 day of so, and then remove the male. 
‘Most moths will lay their eggs on the 

of walls of the box, of on twigs of 
their food plant if it is placed in the box. 
‘The eggs may be removed in a day of 
two, folded into a leaf on the growing 
food plant, which is pinned together to 
keep them from falling out, and the whole 
covered with a cheesecloth cylinder to 
protect them from ants and other enemies 
Watch them occasionally to see that they 
have a plentiful supply of green leaves, 
moving them to another branch as often 
as may be necessary. Some moths pull 
the edges of the leaf together and then 
spin their cocoon ins 
securely to a small 
it, swings all winter and in the colder 
climates is frozen many times before 
coming out in springtime. 

Capturing full-grown specimens is the 
‘most exciting part of butterily collecting, 
and many fine ones can be obtained in no 
other way. A net is an absolute necessity 
in collecting many kinds of butterflies 
but you can catch just as many with 2 
homemade net as with one cos 
dollars. All you need is some stiff wire, 
fa yard or so of net or ordinary cheese 
cloth, and an old broom handle. First 


n 


bend your wire to a circle 
twelve or fourteen inches 
in diameter, then bore a 
hole in the end of an old 
broomstick and insert the 
twisted ends of the wire. 
‘The wire may be fastened 
in the handle by first fill- 

the hole with a mix- 
ture of sawdust and glue 
then inserting the wire and 
allowing it to harden be- 
fore using. Tt may be fas- 
tened by pouring melted 
ead in the hole around 


a 


the twisted ends of the wire or plaster of 
Paris may be used, ‘The end of the ban- 
dle should thea be closely wrapped with 
Strong twine, painted over with glue, and 
allowed to harden, 
xt, make the bag twenty-four to 
thirty inches Tong, and sew the open end 
‘onto the wire frame. Some prefer fo make 
the bag smaller towards the bottom a8 i 
isa litte easier to take out the specimen 
when it is caught 

"To catch a butterfly in flight, sweep it 
in with the open mouth of the net and 
then quickly turn over the hoop by twist- 
ing the handle, so" that the butterly is 
tripped in the folded-over end, A butter- 
fly that has alighted near the ground may 
be caught by clapping the net down over 
it, Then, while the hoop is resting on the 
ground, the loose end Is lifted with one 
hand. ‘Most butterfies wil ly” upward 
into the end of the net, which may then 
be grasped and closed below it 

‘The best and most widely used method 
of killing butterfies is with the, cyanide 
jar, which is made as follows: Tale an 
ordinary glass fruit jar with 3 tight-fitting 
Screw (op. Put in the bottom of the jar 
an ounce or two of pure cyanide of po- 
tassium or sodium in lumps or crystals, 
(The cyanides of ‘potassium and sodium 
are deadly poisons). Mix plaster of Paris 
with water uatil it becomes a paste and 
pour it over the cyanide, covering it com- 
pletely with the plaster. Let the plaster 
harden. ‘When it has set solid, cut two ot 
three pieces of blotting paper to ft the 
jar, and place them down over the plaster 
{o'keep’ the. specimen from. becom 
foiled, "Cyanide is a. very deadly potion 
And should be used with care 

‘buttery may be killed by removing 
the cover of the jar and inserting it in 
the net of breeding-box, holding it beneath 
the specimen, Stupefed: by" the deadly 
fumes, the buttery will quickly fall into 
the jar, which is then closed to allow the 
lal anor to, 


p 
the collector’ is afield, of mounted im- 
mediately. 

Many beautiful and valuable moths can 
be caplured at night while you sleep. 
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MAGIC OF SCIENCE IN 


Easy Home Tricks 


With These Simple, Everyday Things 
You Can Entertain All Your Friends 


RUBBER 
TOP 


HOMEMADE BAROMETER 
Fasten a plece of thin rubber 
ver the mouth of Boia. 


LIFTING MANY 
MATCHES WITH ONE 
Chatlenge your fide 0 
$o5 lift with owe match. Dy 
fling the matches au shown 
{Giyasd boiding one of them 
with thumb and Eger 


FLATTENED STRAW 


SAXOPHONE #ROM SODA STRAW. 
Platten the end of «soda a 


Stopper through which the tube pastes. They cannot drink from 
{hi botle because the drawing of water would produce e vacuum 
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‘Things to Make in 


Products of Industrial Chemistry May Be Reproduced 


‘ONEY-SAVING. instructive 

‘experiments await the home 

chemist who turns amateur 

manufacturer, With his mea- 
ger supply of beakers and bottles, he can 
make many valuable everyday substances 
that will reveal the mysteries of industrial 
chemistry, 

It is perfectly possible, for instance, for 
the amateur experimenter to make his own 
writing ink, With very little trouble he 
can compound a so-called “standard ink,” 


Coltapaibie tin tubes 


simply by using the following government 
formula as a guide: Tannic acid (eleven 
and seven-tenths grams), galic acid (three 
and eighCtenths grams), ferrous sulphate 
(teen grams), hydrochloric acid. (three 
ubie centimeters), carbolic acid (one 
im), water-soluble blue dye (three and 
we-tenths grams), and 1,000 cubic centi- 
rmicters of water. 
‘The ferrous sulphate in this formula is 
four ald friend iron sulphate, or copperas. 
Ar hydrochloric acid is not handy, muriatic 


by the Amateur, Supplying Useful Things at Low Cost 


‘can be used in its place, or sulphuric 
acid (two cubic centimeters) can be sub- 
stituted. The tannic and gallic acids, strange 
as it may seem, are crystals, For the car- 
bolic acid, the’ amateur will do best to 


for the one gram called for 
‘mula, ‘The blue dye should be water-solu- 
ble, china-blue aniline dye. Methylene 
hive ye cannot be used it 
troublesome precipitati 

made, 
Although best results will be obtained if 
a small photographic balance is used to 
Secigh out the chemical, the experimenter 
Jacking this piece of equipment can ap- 
proximate the weights by allowing one ten- 
Spoonful foreach five grams of any chem: 
ical, For the liquid measure, an ordinas 
Cight-ounce drinking glas can be consid 
‘ered as holding about 240 cubic centi- 
meters 

In following the formula, first dissolve 
the tannic and gallic acid crystals in about 
400 cuble cenmeters of water, Tn tr 
ther beaker, containing, 200 cubic’ cen 


Easi/y Made Electric Heater for Crucibles 


“EW. materials are needed to construct the handy eetic 

‘rucble or evaporating beater stated. tin ean, 
‘ basting ements some wie two Conetng as, ai ome 
‘fay shallow can bog Tage a be wed 

low tin fan having a large diameter can 

as the main Continer. The connecting Iie, abtainabe fom 
Your neighborhond elcrican or supply stir, ae the type 
ied on eect frogs and large heater “The ceric beating 
tire can either be bought oF alvaged fom a dsarded 110: 
‘alt room hester or other appance 

“The fate tlaent ints won, si fio, on a 
form made by sliting a crom-haped sch of al ard 
brat "The ends of the beating element are in urn connected 
to the inside ends of the plug terminals soldered in holey 


Tourn OF 
wobtng ELEMENT 


4 


to TERNAL 


ef 


punched in the can. ‘Then, with the heat~ 
{ng element and its form’ in place inside 
the can, furnace cement is tamped in un- 
Lil it comes within a quarter inch or £0 of 
the heating element. “After this layer of 


cement has been allowed to dry, more 
‘cement is applied and the finishing touches 
at on, 

Finally, after a thorough drying, the 
heater is’ ready for use. If any racks 
should form during the drying process, 
the surface should be wetted and patched 
with @ new Batch of the furnace cement, 
Legs, cut from sheet iron, can be soldered 
to the bottom of the can. as 2. finishing 
touch. If your laboratory Tacks a pair of 
‘crucible tones, a good substitute is avail- 
Sle at most five and ten-cent stores in 
the form of long-nosed plies, 
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Your Home Laboratory 


timeters of water, plice the ferrous sul- 
phate and the hydrochloric or sulphuric 
acid. The dye then should be dissolved in 
200 cubic centimeters of water placed in 
a third container, When all three solu- 
tions are ready, mix them together and 
add the earbolic acid solution and enough 
additional water to bring the total solu- 
tion up to about 1,000 cubic centimeters 
in volume, A part of this water can be 
‘used to rinse out the containers, 

ieaegur the rewulting ink into, bottle, 
leaving practically no air space at the top, 
and. stopper i tghtly. ‘The ink then 
ready for aging, a process that may vary 
from twelve hours to several weeks. The 
longer the ink ages, the freer it will be of 
suspended particles 


F YOU have followed the instructions 

carefully, your completed solution will 
be a good grade of ink, known to indus- 
trial chemists as blue-black iron gallo-tan- 
nic ink. The chemistry of this ink is easily 
understood, First of all, the ferrous sule 
phate combines to form’ iron tannate and 
ron gallate when it comes in contact with 
the solution of tannic and gallic acids, 
When exposed to the air for some time, 
these substances tum black and are re: 
sponsible for the black color the ink as- 
sums after it has dried. The original blue 
color obtained when the ink flows from 
your pen comes from the blue dye. If a 
ye were not used, the writing would not 
be visible for several days until the iron 
compounds tuned black, ‘The hydro- 
chloric oF sulphuric acid serves to prevent 
etal Seas Pomme ecinaet, wee as 
carbolic acid acts as a preservative to 
prevent mold. 

Tks of other colors ean be made by ws 
ing different dyes. Violet, for instance, 
can be made by using methyl violet dye 
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Tildity and opaqueness ate sino made easily 


while black can be had by employing solu- 
bie nigrosine dye, Incidentally, nigrosine 
dye yields a legible ink when merely 
solved in water. but the resulting solution 
can hardly be classed as a permanent ink, 
Although not exactly part of the ink 
manufacturing process, the standard tests 
used to determine the quality of ink form 
interesting experiments for the amateur 
ink maker. One simple yardstick of 
ity is known as the spreading or fuidity 
test. ‘This is accomplished by allowing 3 
definite volume of the ink, about five or 
six drops, to fall on a sheet of paper rest~ 
ing on a’ piece of glass inclined at forty- 
five degrees. The ink being tested shot 
show approximately the same tendency to 
spread as other inks. Be sure, however, 
10 use the same volume of each ink. 
sate 8 weck of sof aging, homemade 
fink can be subjected to the opaqueness 
test to determine its blackness by com- 
paring the various streaks obtained in the 
fluidity test. Also, by soaking the paper 
containing the streaks of ink in water, or 
8 fifty-percent solution of denatured al- 
cohol, for about twenty-four hours, some 
idea Of the comparative weathering and 


washability characteristi 
‘can be obtained, 

‘Once the theory of an iron ink is un- 
derstood itis a simple matter to grasp the 
action of ink. removers or eradicators, 
Most two-solution ink eradicators consist 
of sluton of benching poder in water 
and one of oxalic acid. Tn use, the bleach- 
ing powder solution is first daubed on th: 
ink spot, allowed to remain a minute, and 
the surplus blotted off. Then, the oxalic 
acid soluti ied. The action of the 
two solutions is first to bleach the dye 
used in the ink and then to dissolve the 
iron compound, Another method of eradi- 
cating ink consists of soaking the spot 
with a one-percent solution of potassium 
ermanganate and then following with s0- 
dium thiosulphate or “hypo” solution un- 
til the ink is colorless. 


¥ MIXING cream of tartar (pot 
sium bitartrate) and potassium binox- 
alate to a paste, the home chemist can 
provide himself with an excellent remover 
of rust pos. Simply wet the fabric fy the 

area of the spot and apply the paste. S 
the brown rust sain wl cane eclorcr 
and at this point the cloth should be rinsed 
in water. In. using these chemicals, the 
amateur should remember that both’ bin- 

oxalates and oxalates are poisonous, 

pari, anulactue of 2 god metal 
is entirely within the scope of the 


Frome laboratory. "AIl that is required is 
some whiting, precipitated chalk, crocus 
artis (finely divided iron oxide), and or- 


tho-dichlorhenzine. “Mix the first three in 
equal quantities and then wet them 

the ortho-dichlorbenzine. ‘This will form a 
paste polish, If a liquid polish is desired, 
nix orthosdichlorbenzine’ with an equal 
Yolume of oleic acid. Both polishes 


should be (Continued on page 104) 
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as 
GET YOUR VOICE ON 


THE AIR WITH THIS Amateur 


Mounted on the front, are the radio- 
frequency and audio-frequency gain con- 
trols (Ry and Ry) and the plate switch 
(Sw). On the top are two variable con- 
ddensers, the 1,800-2,000-kilocycle erystal 
and its holder, the microphone trans- 
former, the plate meter, and two tube 
shields! At the rear are two microphone 
jacks, the output binding posts, and the 
ower supply cable. 

In the two and one-half-inch space 
under the chassis are the various cols, tube 
sockets, fixed condensers, fixed resistors, 
chokes, microphone battery, and connect: 
ing wires. ‘The fixed condensers and re- 
sistors are self-mounted by means of the 
Soldered connections to their pigt 
minals 

Composition tubing, one inch. in out- 
side diameter, is used for the coil form. 
(Coil T, consists of eighty 
tums of No. 26 wire on a 
three-inch form, xy has 
seventy-five turns of No, 30 
Wire tapped at the fifteenth 
turn and: wound on, a two- 
and-one-quarter-inch form, 
while Ly contains 100 turns 
of No. 22 wire centerstapped 
find wound on a four-inch 


F THE high cost of trans- 
mitters has kept you 


from owning your own form. In each ease, the wire 
short-wave station, here should be double silk covered 
is your chance to build a (DSC). Tt is not necessary 


firsclass160-meterradiotele- 
phone for litle more than the 
price ofa good receiver, From 
the chassis up, this circut 
has been designed for the be- 

ner, "Every drawback of 

sta tranamitter has been 
eliminated. by careful plan- 
flog. Fist of alle made 
tp almost entirely of stand- 
ard receiver parts which are 

th Inexpensive. and easly 
obtained. Second, it requices 
ho complicated antenna ays- 
tem, Abd third, itis easy" 0 
Adjust and simple to operate 

‘AS the diagrams show, the 
transmitter makes use of four 


to shield the coils, but they 
should be mounted at right 
niles to each other, Obvi- 
since L, is the shortest 
should be mounted 
with its axis vertical, Ly 
then can be laced horisontal 
and parallel to the side and 
Ly can be mounted hori- 
zontal and parallel to the 
front edge of the cha 
To provide rigid mountings, 
the coils should be held in 
pice with small metal angle 
Prakeatledtothechans 

important supplemen- 
tary unit of the transmitter 
isthe simple antenna coupler 
consisting of two .0005-mfd 
Seal tluer sapped’ with Y3table condensers (Cicand 


the erystal-controlled oscilla: Flags 20 enoved Cyr) and am inductance or 
tor, 8 type "SS forms. the 
an en 
in ‘patalle TRAN SMa 
age. With the modern ANTENNA 


form of grid modulation employed, a | COUPLER 
single type ’S7 resistance-coupled ampli- 
fier provides adequate speech amplifea- 
tion “for the single-button microphone 
used, ‘The crystal in the oscillator is of 
ce itis substantially 
X” cut and in this 
equally good results, 
With the exception of the power supply 
and the special antenna coupling unit, 
which will be described later. the trans: 


mitter is assembled on a 2}4-by-S-by- SINGLE BUTTO} 
14-in, chassis bent from aluminum. How MICROPHONE 

the parts are arranged for convenience in 

wiring is shown in the photographs, By means ofan antenna coupler the need fara apeclal antenna for this tranamitter ip elleinated 
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Phone Itansmitter 


By J. A. WorceEsTER, Jr. 


coil (L,) made up of seventy-two turns 
of No, 22 DSC wire wound on a. form 
one inch in diameter and three inches 
long. ‘These units are mounted in a small 
3-by-4/4-by-8}4-in. aluminum chassis 
furnished with two input binding posts 
and two output terminals (antenna and 
srround). 

‘The purpose of the coupler is to pro- 
vide a satisfactory connection. or im- 
pedance-match between the transmitter’s 
final amplifier and the antenna, thus 
eliminating the necessity of using a special 

1a and complicated feeders or lead- 
any length of antenna, even 
regular broadcast antenna, between 
twenty and sixty feet long can be used. 
Tt must be remembered, however, that it 
is always preferable to use a long, high 
wite, substantially clear of surrounding 
bjects and having a lead-in that is short 
and direct 

Tf for any reason, you cannot rig a 
food single wire antenna, a doublet an- 
tenna with twisted or transposed feeders 
‘ean be used. In this ease, of course, the 
round connection is replaced by the sec= 
‘and leaden, 
the power circuit, almost any well- 
sd broadcast. power supply capable 
fof furnishing at least 250 volts can be 
used, 1f one is not available, the amateur 
‘ean construct a suitable unit for about 
six dollars. ‘The supply shown, having a 
‘maximum output of 250 volts, which will 
sive the transmitter a power output of 
approximately seven watts, is made up 
largely of receiver parts such asthe 
amateur may have on hand. ‘The trans- 
former, for instance, is of the common 
used in modern broadcast. sets, 


WeaTERs ARE 
CONNECTED IN 
PARALLEL 


ab snoicares 
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10 
ANTENNA 
COUPLER 


supplying 700 volts center-apped at 100, 
milliamperes, five volts at two amperes 
for the '80 rectifier tube, and two and one 
hhalf volts at eight amperes for the parallel- 
connected heaters of the tubes in the 
transmitter circuit 

Likewise, th. chokes are of the readily 
obtained broadcast receiver type whi 
the filter condensers are of the dry elect 
Iytic variety available in a single compact 


container. ‘The parts can be mounted on 
a 2Yieby 2-in, aluminum chassis. 
In adjusting the transmitter, the ama- 
tour will have little difficulty if he follows 
definite procedure: 
The first problem is to neutralize the 
final amplifier, To do this, remove the 


across the output terminals of the final 


amplifier. The power supply then 
should be turned on and the condenser 
C,_ rotated. If the bulb glows at any 
setting of this condenser, or if the 
needle on the plate meter (M) juny 

in indication that the final amplic 
is oscillating. Condenser Cy then 

ld be adjusted slowly with a screw 
driver until there is no motion of the 
meter needle during a complete revolu- 
tion of condenser C,,. Tt will then be 
neutralized. 

When the final amplifier has been 
adjusted, replace the crystal in its 
mounting and set the radio-frequency 
sain control (R,) at its maximum, 
Also, remove the electric light bulb 
from the output terminals and turn the 
condenser C, to minimum capa 
Rotating condenser C,, then should 
produce a pronounced drop in the plate 
meter reading, in the point at 
which the tank circuit is in resonance 
with the frequency of the oscillator, If 
this condition is not obtained, con- 
denser C should be tured in’ small 
steps unt itis obtained. 
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READY FOR AMATEUR 


Although the 935 is not especially de- 
signed to be a transmitting tube, like the 
larger receiving tubes, it can be used in 
transmitters by amateurs, When used for 
this purpose, sufficient. power output can 
be obtained to cover the line-of-sight dis- 
tances usually associated with micro-wave 
transmissions. In the transmitter shown, 
it is used in a Hartley circuit for operation 
‘on the now popular one-meter band. 
Because of its 
radical design, the 
935 requires 
ial''method of 


ade bat ike eter tbe 
ted for tansinlting oF receiving 


NLY slightly Jarger than 
‘an acorn, and resembling 
i in ahpe, a radically 


new tube is, now avail- 
able to the amateur. Designed for 
tuse on the ultra-short waves be- 
tween one-half and five meters, it opens a 
new field for experimenters in micro-wave 
on and. transmission. 
feasuring less than an inch and a half 
in height, it more than justifies its tile of 
Mae werkt Untet practical ratio tube” 
‘Yet inside its miniature acorn-shaped globe 
are a plate, grid, cathode, and heater that 
resemble the conve 
full-sized three-electrode, heater-type tube 
"These 


mounting. This is done by means of five 
spring clips supplied with the tube, ‘The 
clips, arranged to coincide with the five 
terminals that sprout from the sides of 
the tube, can be fastened to a supporting 
insulator of glass, mica, or other low-loss 
material, A hole, of course, must be cut 
in the mounting to take the bulging bot- 
tom of the tube. 

Although not intended as a replacement 
for the large tubes in. regular receivers, it 
does offer the experimenter a new unit 
that should serve as the basis for many 
novel circuits that will tel us more about 
the mysteries and possibilities of the ultra- 
short waves, 


such as the common '27 or '37. 


ssignated as the 955 by the RCA 

Radiotron engineers who developed it, the Aber, tiny ane-me- 
Tbe isa challenge tovadio fans intersted Sez aeemee” cat 
in portable ‘Note, ruler shows it 
transceivers covering the ultra-short bands is three inches wide 
(PSM, Dec. ‘33, p. $8). Tt can be used 
as an oscilator and an amplifier as well as 
adetector, and operates on a sixand three~ 
tenths-volt heater current, either A.C. or 
D.C. and 180-volt plate current. Accond- 
ing to its designers, the tube is the only 
{tlode capable ‘of operating eficienlly at 
Frequencies under 60.000 (live meters) 

An ultra-short wave receiver employing 
these acorn tubes, resembles the ordinary 
short-wave. receiver with the exception 
that a. special so-called tuned dipole an- 
tenna is used, As shown by the diagram, 
it's simply a regenerative detector feed: 
ing into Conventional resistance-coupled 
amplifier. When assembled for test, the 
parts were arranged in a midget three-by 
six-inch cabinet with room to spare. 


38 POPULAR SCIENCE MONTHLY. 


\ 
| 


of? 


Question: 


Here’s 


What is the moon made 
J. L., Dallas, Tex. 


{ \ 


se Answer 


A—acconorso to noted astronomers, who 
bbase their theory on tests made with an 
strument called moon hexmometet, the 
mmoon consists chiefly of pumice or some sim- 
liar porous substance 


Good for the Laundries 
0. P. 7, rmapeuzm, v4. Iti estimated 
thst 70006000 tons of snot drop on American 
tile every year, Bees staining. buildings, 
fen, aid srets it cts off more than thirty 
percent of the aiming. 


Hand Not A Foot As A Rule 


cr the anda hand” measure 
‘measuring the height of a horse?— 
G-¥,, Sioux City, Towa 
‘A-Lram "hand wed in measuring horses is 
equivalent to four inches, To say that a horse 
{stseventeen hands high means that he stands 
sixty-eight inches from the ground to. the 
withers oF peak of the front shoulders, 


Oiling the Waves 


Q—wny does oll calm the sea?—F, 6, 
Baltimore, Md. 

"A-—TWwo properties of heavy, oil are thought 
responsible for its calming effect on restless 
Waters, Tt reduces the friction of the surface 
Df the sea, making it easier for the wind to 
Slip over the top, and its viscousness tends to 
hold the waves down and make them move 
miote slowly 


Sometimes the Plot Helps 


—wow do they create the elect of fog in 
Me z. tle, Wash. 

simple teod caus of spraying 
of vaporized ol into the blast from & 
Powerful. motor-driven propeler ‘The Pro- 
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peller distributes the oil mist through the air 


And proper lighting makes it visible. 
Chained Static 


sasoline truck invariably fit 
that hangs down fro 


E ‘and other moving parts ona 
truck tend to generate statie electricity, The 
short length ‘of chain serves as a connection 
between the metal chassis and the round to 
lead off any charge of static electricity. that 
may develop and thus prevent i from acc 
dentally causing a dangerous spark. If ruc 
‘weed mictal tres, the chain would ot be ee 


Keep It In The Dark 


Q—wity do automobiles seem peppier and 
smoother-runaing at night?—D. J. B., Holly- 
‘wood, Calif. 

‘A—acrosonsc to experiments made by au- 
tomotive engineers, a slight amount of water 
injected into the combustion chamber of any 
gasoline motor tends to improve its opera 
tion. Tt is thought that the oxygen supplied 
by the water aids the combustion. At night, 
oF during misty or fogay weather, a certain 
amount of moisture undoubtedly’ is drawn 
into the cylinders of an automobile with the 


a stich in time 


Patching Camels 


Q—necesrux I read that came’s wounds 
never heal and that to cover the sore the ani- 
mals skin is patched with leather. Is that 
true?—C. W., Watertown, Wis. 

‘A—accoupiee to. various camel authorities, 
ere is no truth in the familiar statement that 
‘camel's wounds never heal. However, 
famels do develop foot sores that often are 


protected by sewing patches of leather to the 
pads on the bottom of the animal’ feet. The 
Teather serves more as a sole for a shoe than 
asa patch, 


Thundering Echoes 


HL. P, G.,caticaco, 12, The roar and rumble 
following a erash of thunder are echoes, sound 
waves reflected by the earth and clouds. A 
large shell or bomb, if exploded high enough 
in the air, would have the stme effect. Sound, 
waves travel 1,090 feet a second at @ temper= 
‘Mure of zero Fahrenheit, 


Racing Neck and Neck 


G. AS, Jrs roRTo DE LIEWWA, Pour xICo, 
Radio waves are considered. as having 1 
same speed as light 

miles a second, 


Ink for Stencils 


M. J. B, nase onanct, x, J. To be suitable 
for wie: with stencil an ink must be thick, 
more like a paste than a fluid. A satisfactory 
lnk of this type can be made by mixing the 
following: Shellac (two ounces), borax (two 

inces), water (twenty-five ounces), gum 
Arabie (two ounces), and enough Ventian red, 
Limp black, or Prussian blue to give the de- 
sired color.’ Boil the shellac and the borax in 
some water to dissolve them. ‘Then add the 
‘zum arabic, discontinue the heating, and when 
the solution has cooled add enough additional 
water and coloring to bring the ink to the 
‘ight consistency. 


A Question of Ears 


HK. natowrs, 1.14 x. ¥, One feature th 
distinguishes the ‘Indian elephant from, its 
African brother is the size of its ears, The 
African elephant’s ears are large while those 
‘of the Indian variety are comparatively small 
‘so, the hind feet of the Asiatic variety ust- 
ally have four toenails exch while the African 
Sariety have but three 


Climate and Trees 


Q—wow do scientists determine the 
climate of a certain localty?—L. Vy Ri 
spond, Va. 

‘cost way is by studying, the annual 
sins nthe aks of i re he more rai 
‘Ging a certain year, the wider the ning of 
frowth. In. Calioraia, for example, many 
{inc are more than 3000 years od ‘and by 
thei fines euch can be told of the climate in 
{hat vienity during the time of Chast, 


Why Leaves Turn 


Q—witar causes the leaves of a tree to 
tum red and brown in the auturan?—P. Z., 
Hoon, Ma ata a i 

‘A—cueaccrey plays a large part in the 
turning of the leaves when cold weather sets 
in. First of all, the original green color of 
Jeaves is de to a substance called chlorophyll. 
In the fall, lower temperatures and less sun 
‘cause this chlorophyll to change into a red- 
brown compound, [Continued on page 0) 
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thumped the steering wheel with 
his fist. His wie, seated beside 


soothingly. 

don't get so excited, Frank,” she said. “A 
few rattles aren't hurting anything. Most 
of 


ONFOUND that noise," exclaimed 
the elderly Dr. Pearson as he 


pieces every time we hit a pebble, and 
oy a nolse in this door is 


dattog wacker fox thes Nae Perea 
noticed a squat further on down 
the street. Above it hung a large sign that 
read: “Model Garage—Auto Service and 


Repair.” 

"There's a nice-looking garage,” she 
said: "Why don't yon stop? ‘Maybe they 
fan locate the trouble. Tl do some shop 
ping while you wait.” 

‘A few minutes later, Dr. Pearson was 

ing his tale of woe to a gray-haired 
mechanic who had introduced himself as 
Gus Wilson. 

“Doesn't look ike a rattle box.” re- 
marked Gus, eyeing the car. “But if it 
has 'em, weil get rid of ’em. Start the 
‘motor for a minute.” 

“The motors all right,” protested Pear- 
son, reaching for the ignition switch, “It's 
the body that’s making the noise.” When 
themotor settled toan even purr, Gus lifted 


6 


Car’s Rattles 


FOUND BY TOUCH SYSTEM 


By MARTIN BUNN 


the hood and moved his hand from one 
part to another. He seemed particularly 
interested in the cowl wall at the back of 
the engine block and ran the palm of his 
hhand over the flat surface several times 
before he finally reastened the hood, 

“0. K. Now if you've no. objections 
suppose we go for a little ri I 
climbing into the seat beside’ the phy- 
sician. “Let's go up the street for a few 
blocks and drive out the old station road, 
‘That'll be a good test.” 

As the car gained speed, a, series of 
sharp raps or pops occurred each time the 
trbotls hit any unevenness in the pavement. 
‘They were neither rattles nor squeaks, but 
ore like creaks, ne 

“There's that popping noise I told you 
about,” the old man. sputtered. “That 
racket keeps up indefinitely. Sounds as 

h it came from this side of the car, 
but I'l be hanged if T can find it.” 

Without answering, Gus moved his hand 
‘over the instrument panel, along the base 
Of the driver's seat, and finally over the 
floor boards 

“It isn't the floor boards,” said Dr. Pear- 
son positively. “T've got them so tight 
now I'l needa crowbar to pry them loose.” 

‘By this time, the car was jouncing along 
the poorly paved road that led to the rail- 

station. Bouncing from bump to 
bump, it gave forth a new assortment of 


dattering noises that all but drowned out 
the doctor's booming voice. 

“Just three things are making an anvil 
chorus out of this car,” 
after a thorough i 

at the Model Garage. 
radiator stay rod, tight floor boards com- 
bhined with loose body bolts, and loose 
spring shackles, 

Dr. Pearson. looked at him blankly. 
Now how in the world can a floor board 
take a noise when its tight,” he asked. 

“Simple enough,” answered Gi 

the first place, the frame on any car 
‘weaves a bit when it’s driven over an n= 
even road. If the body bolts are loose 
the body twists even more, pushing the 
floor boards with it. Naturally, if the 
boards are fastened tightly at both ends, 
they can't move, so they strain and twist, 
‘The result is that pop you've been hear- 
fing. Loosening one end of the floor-board 
section will fix it.” 

“But won't they rattle if they're loose?” 
asked the dogor. 

“T won't Joosen them that much,” re~ 
plied Gus. “Just enough to allow a'ittle 
play at one'énd, Then I'll give the ledges 
they rest ona god das of heavy oll and 
finish up by tightening the body 

erainly sounded like door rae 
fearon insisted oan 

just proves you can do a sight 
sore with touch than you can with your 
ears when it comes to tracing rattles and 
squeaks in a car,” smiled Gus, “Car noises 
fare funny things, ‘They have a way of 
scooting through the frame or the 
till they reach a broad surface that acts 
as a sounding board. Your ears will place 
the noise at the sounding board but your 
finger tips will trace it to the source. Just 
as an example, start up your motor and 

ten. Do you hear anything?” 

“Yeah,” the doctor agreed, “Sort of a 
rapid-fire rattle.” 

“Where does it sound like it's coming 
frofn.” asked Gus. 
wsician scratched his head 

{instrument panel to me,” 
‘(Continued on page 105, 
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BRILLIANT 


“Stained Glass” 
Windows 


MADE WITH ONLY A PENKNIFE 


INDOWS that rival genuine » Ports 
Hained latin enuty'ean be BY Eric 
pade cul and Joexpensvely — Miznsinger 


by using colored cel 

‘Tha design fener cit Ok wih & arp 
penknife and sandwiched between two ° 
pieces of translucent rippled lass 

‘Themetd io sapere ee 
pare any type of design you please and The design is cut from sheets 
incorporate your monogram or any other ef colored cellophane and set 
femblem, Nevertheless, the finished effect 
is of extraordinary brilliance, Tt may even 
Surpass windows made of separate 
pieces of colored glass in the ordi- 
nary way, in spite of their costly 
materials’ and the painstaking 
craftsmanship and long experience 
required in their construction, 


lass, This is done, by 
using so-called "cold" oF 

id” solder to. form 
lines in imitation of lead- 


plementary. designs with- 
‘out dimensio 

in the drawings at the 
top of the following page. 
Most books on heraldry 
for stained glass contain 
illustrations and sugges- 
tions for, various other 
designs, ‘The reader, how= 


There is something 
particularly clean-cut and tiative so far as to incorporate his in 
modern about windows tials or coat of arms into the pattern, 
made in this way. ‘They Lodge, club, and school emblems also make 
have the clear, unob- excellent subjects. 
structed surfaces that are For the window made by the author, 
ic of mod- the following materials were used: Two 
fem furniture and build- sheets of translucent glass, 15 by 20 in., 
ings. If, however, an each having one smooth and one rippled 
antique effect is desired, surface. (These should be as thin as ob- 
i hs imple matter to sinble) Four rolls of colored ello 
five the appearance of phane—red) purple, yellow, and. green, 
BM Speete ys ct enact Atco wks esis A wats toed ape 


UNIQUE NEW METHOD USES TRANSPARENT CUT-OUTS 
SANDWICHED BETWEEN PANES OF RIPPLED GLASS 


JANUARY, 1935 a 


4 Tittle transparent (liquid) 
‘glue, and some glass or cel- 
Juloid cement. 

Draw two copies of the 
design pattern actual size 
preferably with India ink. 
Mark on each section 
ach design the color itis 
to be. 

Lay a sheet of cardboard 
or several thicknesses of pa- 
pet ten, your drawing 

or table, and place 
‘one sheet of each color of 
cellophane upon this. Now 
lay one of the patterns up- 


‘on the whole, smooth it all 
out well so that there are 
cio no Hig inthe 
felopbins, aad antes oe 
a around the edge with 
thumb care ei site ( 

taal, ve sknite (or 
the comer of a rasor blade), cut-out all 
the liferent sections ofthe’ design. Set 
aside the pieces of the desired colors for 
tach section, putting them separately be- 
tween the pages of a book, and keep the 
border pieces in their correct order. The 
rest may be discarded, Cutting all col- 
ore at once in tis manner facftates the 
work and insures that the sections will fit 
together perfectly. ‘The cutting should be 
begun from the center to av 
ing the different sheets, si 
fastened only at the border. 

‘Next take the other pattern and put one 
‘sheet of glass, smooth side up, upon it. 
‘The design is, of course, clearly visible 
‘through the glass. Using it as a guide, fit 
ir atetions ot cellophate fa thelr places 
‘Tack them down in a few spots along the 
edges with the transparent glue. Small 
feeners wil prevent Roger marks on the 
cellophane and make the handling easier. 

When the picture is complete, lay the 


‘Suggestion for » monogrammed window that wil 
divtdeat touch 
{Sed gold latticework with red squares on a green backpround 


‘any entrance bally aad = pat 


pny 


4 
¥ 
+ 


By ac ce Bc 


other sheet of glass on top, smooth side 
down, and cement the two around the 


edges to hold them firmly together and 

‘out moisture. 

se who desire to make a perfect 
replica of 3 genuine stained glass window 
may do so by applying liquid solder to 
the outside surface in narrow lines, be- 
tween the different colors, ulate 
leading, Although this may give the pane 
4 more genuine appearance, the author 
believes it detracts from its beauty, since 
the original purpose of the lead was mere 
ly to fasten the separate pieces of glass 
together, 

"The “stained glass” is fitted into the 

window sash like any ordinary pane 


Handmade Rings and Bracelets Look Like Buckled Belts 


ELT-BUCKLE ings and bracelets 
are a novel frm of jewelry that can 
bbe made with very few tools by be- 

sinners in decorative metal work. 

In making the ring, obtain a piece of 
2o-gauge monel metal and cut out the 
blank as shown. Drill a small hole, 1/16 
in. in diameter or less, where indicated. 
Bend the metal in a circle, push the small 
fend through the square hole, and adjust 
to the desired size by shaping over a ring 
‘mandrel or a tapering piece of round iron 
‘or wood. Drill a bole for the tongue of 
the buckle, Make the tongue from a piece 
of the same metal and bend one end at 
right angles, the bent portion being about 
1/16 in. long. 

Insert the straight end of the to 
through the hole in the belt;_then stick 
the bent end into the hole drilled in the 
‘buckle. Place the ring on the mandrel and 
hhammer the end of the belt into place. 
Place the strap, bent U-shaped, over both 
thicknesses of the belt, and with pliers 
clamp the ends on the inside of the ring. 
Fle off the tongue of the buckle to the 
proper length and polish the ring on a 
bufing wheel, using jeweler's rouge. 

In making the bracelet, two strips of 
‘metal are used. Stick the end of the plain 

iece—the end nearest which the 34-in, 

ole has been drlled—through the buckle, 


a 


insert tongue, and clamp together as in 
making the fing. Sweat the two pieces 
together with solder, and solder the end 
‘of the tongue to the buckle. If the band 


720-cauce 


97 wsee ace 


‘works loose while making the bracelet, 
solder it on also. Bend the outer ends 
around in a circle and shape until the 
bbracelet fits the arm, 

Tia bracelet with more spring is de- 
sired, use 20-gauge German (nickel) sil- 
ver instead of monel metal. A contrast 
may be had by making the bands of Ger- 
man silver and the buckle tongue and 
strap of monel 

Hf desired, both ring and bracelet can be 
planished with a smait ball-pein. hammer, 
‘or designs can be cut or stamped into the 
metal—W. T, Baxter, 


XA" 


‘These pieces of jewelry are original and 
Aecorative, yet comparatively sary to make 
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PANELS OF GLEAMING BRASS SET ‘OFF THIS 


Ag Decorative 
Pee Wirceetusslert 


A design that will show your skill 
without costing much for materials 


By J. 1. SOWERS — 


Director of Intusrial Art, 
Miami Evening Schut:, Miami, Fla, 


2% 
e 
‘TIS usually dificult to purchase abe attached as shown at F. 
correctly styled basket for waste ‘The brass is polished with a 
pare That this arte of fursture shuld piece of fine sandpaper of E 
Hiv in with the general. scheme of room with fine steel 
decoration i. matter which seams 1o,be given coat of deat : 
ven litle thought. ‘The Colonial design nt tamishing. ‘This = 
flustated” above lifts this neglected ar- is done before the work is wt =] 
tice foto a claus with other well-designed auembled. P 
pieces, and makes it a thing of beauty as ‘The design for cutting out a g 
‘well ab use, ood panels is only” z ‘ 
Select wood in harmony with the Co- supestion anyother sui; CO jose 
lonial design, such as walnut or cherry. term may be used, Ace Wi OF BAHN 
If these woods are dificult to oblain, provided it_is in. armony 
others may te used and stained and fin: with Colonial design. 
ished to imitate them. Both red gum and The bottom is.a piece of 
mahogany take a good walnut stain. Oak, tacked in place 
too, may’ be used ind stained brown, but No. 14 brass es 
it's less desirable for Colonial type fur- as shown at 


miture, 

‘Work out the four uprights frst; these 
ave 114 in. aque and 164 in long. Alter 
‘auating up this stock, cut It to about 17 
ins Jong to provide waste stock a the ends 
for turning. As. will be seen in detail 
diawing Dy the base turning is larger than 
the rest of the upright. In order to make 
this turing, extra stock will have to be 
flied to eich upright as shown at G. 
Care should be taken to produce a good, 
sharp, accurate piece of turning. 

“The next step is to-make the side rails, 
which are fastened with mortise and ten: 
tn joints, as in the assembly drawing B. 
‘To simplify the work alittle, )gcin. dowel 
fastenings may be used instead; however, 
the mortise and. tenon joint makes. the 
bust fastening and fs mote truly Colonia. 
It certainly should be Used if one has m= 
thine tool, 

“Two of the upper side rails are shaped 
into handles as shown at Ad. ‘The boring 
Should of course, bedone frm both sides 
fo,avold splitting. 

‘The two bottom rails are grooved to 
receive the panels, a8 ae also the uprights, 

"The pandls, as shown at B, sre made of 
grin, stock backed by a. sheet of tn, 
Four small pieces of Z0-gauge brass are 
roldered to 2 tin backing sheet in such 2 
vray a3 to show through the openings in 
the panels. If i is not convenient to solder 
these pieces of brass to the tin, they may 
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©. After 
bied, the tin’ back of the 
panels and the bottom are 
Painted with dull black paint 

ined 


piece is assem- 


‘Thefinished piece 


with waleut oll stain and given 2 thia 
Trash cet of sellac. This ordinary shel- 


vat Arse ‘act e paed of « 

1y8;, and each application is 
allowed to dry about one hour and then 
thoroughly rubbed off. ‘This eventually 
makes the most beautiful and durable fin- 
{sh that can be applied to wood. Any 
book on wood finishing will give more 
formation about oil finishes. If this. fi 
ish is not used, however, the piece may 


FTER construct 
ingan aquarium 
frame out of galvan- 


ny galvanised iron 
pane soldered to: 
ikon 
Rerigetrsre methods so great- 
Joints much monger er than the adhesion, 


be varnished and given a rubbed finish 
with pumice stone. In no case should 
the finish be brought to a high polish. 
Newness is to be avoided. Try to give the 
‘work an appearance of age. 
HOT OIL PRESERVES HARDWOOD. 
A purante, climateproof, antique finish 
say be gven aloe and lhe arcade 
ty pose boiling-hot linseed oil over the 
inished wood. The surface is then sand- 
apered or rubbed toa sath finish, and 
the process repeated until the wood is as 
dark as desired. It is then polished with 
waxL. W. Hexpensox, 


SOLDERING GALVANIZED IRON JOINTS 


of the galvanizing itself. A sufficient strain 
the galvanizing 


limitation is easily overcome by 
‘one or more small holes throu 
the two parts betore soldering Fa 
holes ‘with solder, and’ you have what is 
Virtually a rivet ‘of solder, In soldering 
falvanized iron, use undiluted muriatie 
acid—Jons Eowsn Hoo, 


a 


Masking a Wind GauGE 


‘mensions are rial; is in ij 
Changed he eaibation fo alii aa are 
mula ig likely to be izaccu-  qnemometer in which the 


the instrument depends up- 


on the care and accura vanes do not spin, 
wth which it is calibrated, 
‘To bend the vanes, clamp but turn against the 


‘a wooden rod about 2 in. in 
Semeis So evs od ra torsion of a spring 
Sidewise motion to start the 

bends. Then rub them with 

3. cloth pad. Avoid kinks, 

as these change their reac: {op with a cold chisel and solder the skate 
tion to the wind wheel over it as shown below, 

‘After soldering the cross The clock spring must be at least 34 in, 
arms together, cut the two wide. If very high velocities are common, 
center plates and form the two, three, or four springs will have to be 
channels by laying the ganged together. The cross arms then 

Should be made of heavier material to 
resist the strain, This, of course, cuts out 
the lower velocities, since the points on 
the dial will be so close together that they 
cannot be read; yet, even s0, it is likely 

that breeats of five miles would 
be indicated 

Break off enough of the 
spring that it can be entered in 

housing without rubbing 
much on itself. Punch a hole 
in the outer end, and drill one 
¢ housing to'receive a bolt. 

the spindle in the beat- 
ip.on the bushing, install 
the spring and washer, and 
tighten the nut, burring the end 
of the spindle to prevent loot 
ning, Drill a 34-in, hole for 


‘The drawings below show a ide view of 
the complete ton rokene 
Sep tGp view of arma, vues, and housing 


cartes arts stmt 3g MACHONE 
Mand SoA bet hens 
23. MILE 
the Mt. Ws 
N. H., meteorological 
in not log ago. The pressure on the plates on pine Bock 
cabin must have been more than 240 Ib. and hammering with a 
per square fot, and the force against asec: rounded cold. chisel. 
tion of wall’ by 10 ft. at east 972 tonal When the two are done, 
It is always interesting to speculate on bolt them to the arms 
the velocity of the wind, whether a gen- and solder solidly. 
tle breath chat ripples’ the. water ‘snd Now dil for th spi 
takes the leaves dance, of a rending gale de, salde it 0, and sol- 
that lifts roofs and rips branches from the der the cups on. Balance 


that serves an 2 support, aad the cock 
‘pring 


tins. Proms olds and ents yoa con bold the nscubly by. dave Shaan 
iavemomeser tht wil Indicate tis ve solder into the ight ends 

focly, provide! i property called, ofthe arm tubes oUSiNG 0M 
thors ‘accurately than the epecdormeter on The spindle bearing i Auto wean 


your automobile usually registers your askate wheel which costs 4 
driving speed. em about 15 cent~at a hard- ee x 
‘This meter does not spin continuously, ware store. Select. one 

but is of the direet-reading pressure type, with a minimum of side 
‘with cup vanes that revolve in the wind play. 

against the torsion of a spring until the From an automobile 
two forces balance. ‘The drawings show wrecking yard obtain a 
the construction clearly; but afew points bor-motor cover having 
‘must be especially noted. Tt should flange so that it can be 
membered that each anemometer has its bolted directly to the | SpyRGEAR AND PINION’ 
special characteristics, so that if any di- base. Chopa hole in the 
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a stiff wire to the edge of one vane to act as 3 pointer, 
cree acpi aeons 
in a room free from drafts, so that the aero point can 
is located. Se ee ele pend ae 

angles to 


eee 


1 

‘Then use this device for calibrating the anemometer 
shown in the photograph at the bottom of this page. 
‘Dismount the anemometer and draw four circles 


SET UP A LITTLE 


WEATHER BUREAU 
OF YOUR OWN 


EATHER js the one great universal topic of 
‘conversation. Is it going to snow? Will it 
get warmer? Is a storm blowing up? Will 

there be a heavy frost tonight? You are always asking 

‘these and countless other questions, and talking about 

them to your friends. Why not make a real hobby out of 

the weather and start a little weather bureau of your own? 

‘As soon as you have a few instruments, you will find it 

{ascinating to watch them, and you will quickly learn to 

forecast changes in the weather with surprising accuracy. 

‘Much can be done with three instruments—a high-grade 
thermometer, a barometer, and a hygrometer. These are 
available everywhere and do not cost a great deal. If you 
‘are handy with tools, you can make an anemometer ax de- 
scribed in the accompanying article, and other instruments 
‘may also be constructed as your weather bureau expands. 
‘You will also need to consult the daily government weather 
map. It ix now published regularly in some of the larger 
newspapers and usually can be seen at post offices or pub- 
lic libraries if you do not wish to subscribe for it yourself. 
‘And, of course, you can listen to detailed weather reports 
over the radio. 

Do you want to try this hobby? If s0, send a post card. 
to the Home Workshop Department with a request for 
more articles on weather. Please indicate whether you 
‘would like to make a maximum and minimum thermome- 


I=101.25=D. Assume a wind veloc- 
fy, tay 28 ween, Then d=101.25X1219x2Ix25+ 
2011.35=324.6 degrees. 


cis unnecessary to do all this mul- 
tiplication every time a point is cal- 
culated, DA/2011.35 occurs every 
fd inpy the Vy i Agni 
lusteating, with my” anemometer, 
101.25X12.19+2011,35=0.614, and 
th formula becomes ¢=0614 V3. 
table of appended, 
phigh wil save the trouble of squar- 
ing V. 
If you have a slide rule, set 1 on 
‘aver DA/201135 on sale D, with 
the rider glass over, Von scale C, and 
read the beneath on scale D. 
ince aly tage the er 
to © 
new V? on C, and read from D. 
Use a rotfactar to locate the points on 


} 
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Rubber Band Pistol 


LOOKS LIKE REAL “GAT” 


Paling the wigger moves the hammer back 
ets the end of the rubber snap forward 


‘The pieces that have 


ERE is a wooden auto- 
matic pistol that looks 
like the real thing’ and 

shoots rubber bands with sue- 

prising accuracy 
‘Obtain three pieces of clear 
white pine 14 by 5 by 10 in. 

and fasten them together with a 

few brads, Lay out a full-sise 


ich is 
the gum ready to shoot 


plan of the pistol and transfer 
the drawing to the top board with car as shown to hold it 
tbon paper, Saw all three pieces at one in the forward posie 
time on the outside lines, Then separate tion, 

them, and from the top and bottom pieces Glue the center sec- 


tion, without the trig 
gerhammer combination of course, to 
the right-hand piece and let it dry under 


cut away the (rigger gu 
Lay out the combine 
mer on the center pi 


Also saw out the trigger guard, taking a weight 
‘great, care not to break it, If the trigger Now assemble the pistol, attaching the 
‘guard is shellacked as soon as it is sawed left-hand to the other two with three 


‘out, it will be less likely to break. Rub small screws. Then round, shape, and 

the’ trigger-hammer combination flat on smooth the weapon to its final form, 

4 sheet of fine sandpaper, thinning it it a coat of shellac and, when dry, sa 

down from both sides so that, when as- to a. very smooth finish. Mixa little rubber band in front of the hammer, Let 
it will move freely between the lampblack with some blue paint until the hammer down on it, then draw the 

Pieces A small cll spring from 2 about the color of bve stel and pant the other end down over the murale nd. A 


To load, pull the trigger to raise the 
it hammer and insert the doubled end of a 


baby battery lip, sold in the ten-cent gun, The handle plates may be marked pull on the trigger will shoot the band a 
stores, or from any other source, is used out and painted brown, if desired. ood distance —CLark H. RurTex, 
MUSLIN QUICK WAYS TO MARK DOWEL HOLES 


Avrnovest few beginners in woodwork are familiar with them, 
the small steel markers known as “dowel centers” save much time 
in making blind dowel joints. ‘The holes are first bored in one of the 


pieces to be joined. Then dowel centers of the sime size are ine 
serted in the holes as shown at the left of the photograph below, and 
the joining piece is placed in position and pressed against the sharp 
points. ‘The resulting tions show where to bore the match- 


ing holes —W. H. McCu 


When dowel centers are not at hand, marks for boring both sets 
‘of holes can be made simultaneously in the two pieces by using or- 
dinary pins. Hold one of the pieces in the vise with the joint edge 
horizontal and lay pins on the edge with their heads where the cen- 
FOLDING PORTRAIT REFLECTOR ters of the dowel holes are to come. Then carefully press the second 


pieces in position without disturbing the pins—A, W. 


LOUGH. 


CORRUGATED, 
BOARD 1230" 


‘Tais compact portrait reflector will be appreciated by 
amateur photographers because it can be folded up and is 
Tight in weight. Four pieces of heavy corrugated board are 
‘cut to the same size—in this case, 12 by 30 in. Twelve 
strips of muslin are then glued as shown to form hinges. 

‘After the glue has dried overnight, sheet tin foil is glued 
‘on one side of the reflector. ‘The tin foil may be obtained 
at any photo supply store at trifling cost. ‘The back may 
be covered with some dark material. if desired, for use as 
a background when needed —Joserix Kxrrr. 
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Graceful but Easy to Build... 


) w# Colonial 
Corner Cabinet 


Designed By 
Frankxiin H. GorrsHatt 


EAUTIFUL little pieces of pottery, 
‘vases, decorative metal work, a 
i are accumulated 
in every home. No better place 
to display them could be found than this 
‘graceful, Colonial cabinet. Tt will 
ten up the corner of any room, For 
so fine a piece of furniture, the construc- 
tign is relatively simple, he orgnal ca 
net was built of red gumwood, finished 
in Vandyke brown, but any cabinet wood 
may be used, 

First, cut the sides to length, dress and 
shape the ends, and sand them. One edge 
of the wider side must be rabbeted, so 
that both sides may be fitted and nailed 
together to form a 90- 
deg. angle 


bade i sed, it cam be done, Next ly out 
the shape shown in Fig. 2, turning 

pattern over to get the other half, and 
‘aw it out, To carve the Tonic scroll, first 
fon thon tae by capi with carver 
tool, then fini ing with a carvers 
flat gouge, as shown in the cross section 
detail of "Fig. 2. Proceed in a similar 
manner to shape the ornamental base, 

“The base should be fastened to the sides 
with screws from the back as indicated in 
Fig, 4. Next fasten the fluted strips, and 
finaily the pediment. The finial, which is 
turned in the form of a classic urn, is 
fastened by means of the small dowel 
turned on its base. 

On the piece shown, the finish consisted 
of Vandyke brown oil stain, followed by 
8 wash coat of shellac, and two coats of a 
high-grade floor varnish. The final coat 
was rubbed with pumice stone and oil to 
rive 2 smooth, velvety finish, 


The 9 


"rueshtreano sould 
be cut as in Figs. 4 a 

7 from a board 3% by 
8%4 in, The grain should 
run as indicated in Fig. 
4. The writer prefers 
freeshand curves for the 
fronts of these, but com- 
pass curves cotild be sub- 
stituted. The beading 
should then be cut along 
the front edges of ‘the 
shelves as in Fig. 6. If a 
shaper or an electric rout- 
ter is not available, these 
may be cut with a « 

ver's V-tool. ‘The fluting 
‘on the vertical strips, at 
the edges of the cabinet, 


ES 


I 


to. 
| 


may likewise be cut wi 
a carver’s gouge of the 
correct size. 

‘When the six shelves 
have been nailed into 
place, lay out the top 
edge’ of the pediment 
(Big. 3) with atardboard 
pattern on apiece of 
stock 2 by 8 by 13 in. 
This may be cut to the 
correct contour with & 
chisel, as the piece is al- 
most too wide to be cut 
fon the band saw; never- 
theless, if a sharp saw 
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Preparing Guns and Spars 


By Capt. E. Armitage McCann 


"E ARE now ready 10 equip our privateer model 
‘Swallow with guns, Those who have. not started to 
build this model but wish to, do so should read the 

revious articles in this series (P.S.M., Nov. '34, 

p. 68, and Dec, p. 71) 

‘The bulwarks are pierced for ten guns, but it was a common 
custom not to carry the full equipment. T have given my model 
only six of the sixcpounders and one long twenty-four-pounder, 
Garied amiss. Vou may, of course, ive er the al comple 
me 

‘The shape and size of 
‘these guns are shown in the 
detail drawings near the end 
‘of this article, and the po- 
sitions are given on the pre 
‘viously published deck plan 

‘are best turned from 
but may be turned or 
filed from wood, oF east in 
brass or lead, Brass guns 

ee A 

other materials, 

be painted black. 

is-pounders were from 6 93 
to 844 ft. long. I made mine 

to Seale 7 ft. in length with 


a caliber (size of shot) of 3.7 in, ‘Twenty-four-pounders were 
from 9 to 954 it. long, with a caliber of 5.8 in, ‘The thickness 
at the breech is about three times the caliber, and at the muz~ 
Ze, twice the caliber, The trunnions (crossbars) are placed 
at a point four-sevenths of the length from the muzzle. 

‘The carriages are four pieces of wood glued together, with 
the wheels on wooden axles that go under the carriages. The 
front wheels are slightly larger to compensate for the camber 
of the deck. The wedge at the back is to lift the breech. The 
gains, when level, should point through about the middle of 

Notches are filed for the trunnions, and the 
staples, except the large gun, 
‘which should have a piece of metal nailed over for this pur 
Dose. Eyebots are needed on the back steps for the tackles, 
and a ringbolt in the middle (at least on the large gun). ‘They. 
are all black. Simpler carriages may be made from an oblong 
stick with a groove in it to take the gun; and instead of 
‘wheels, round sticks may be used. 

‘The guns are pulled up to the bulwarks with a tackle of two 
single blocks on each side. The blocks are strapped with wire 
hooks to go to the rings in the carriage and in the waterway. 
‘The ends are hitched around all parts, The breechings to take 


Abuy, ship model makers! 
How Much Do You Know 
about RIGGING? 


Hrene’s a game to test your knowledge. You can try it 
whether you are building the Swallow of not. Look at the 
ccompanying rigging plans, note the numbers, and see how 
many of the parts you can identify correctly by name. 
When you have made your lint, compare it wth the one on 
page 88. If you have ax many ax thirty correct, your 
Knowledge of nautical terms is far above the average; if 
more than fifty, your mark ix excellent; if more than 
Seventy, you are an expert. 


~ [ts 
\ powsmarr nice 
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for Our Privateer Model 


the recoil are of heavier cord. They run from the rings in the 
timberheads and are seized under the cascabels. They should 
be slack enough to allow the muzzle to come inside the bul- 
Wark, and by rights should go through the rings in the sides 
Of the carriages. 

‘The gear for the large gun is similar except that, instead of 
‘a breeching, there is a gun tackle, leading aft. 

If these guns are glued down and a pin point driven through 
the back step or crossbar, they will remain in place. 

Now for the rigging, First we must make a set of spars. Any 
straight-grained wood will do, but carefully selected dowel sticks 
are the easiest (ose. You will need about 24 in. of %4-in. dowel- 
ing, 36 in, of 3/16-in., 24 in. of 24-in, and four 1/16-in. applic 
tary (swab seks) about 6 in. Tong for the stuns (sting 
sail) booms, flagstaff, and the capstan bars described last mont 

Tf the model is hollow, the lower masts must be long enough 
to reach the bottom of the hull, inside, where a double-pointed 
spike may be used to bod the el in place. These mast 
very slightly and are square from the trestletrees up, with a 
smaller square at the top to set in the cap. The various fittings 
should be put on before the mast is 

‘The crosstrees half-lap into the trestletrecs, with one square 
‘opening to fit the lower masthead and the other to fit the top- 
mast heel. Note that the holes in the boom supports and mast 
coats are at an angle, to lie horizontal, 

‘The mast hoops for the fore- and mainsail, if used, can be 


‘Ph ull with he 


. =< 
Sa EQ 
32 37 MAIN BOOM “90 
63 
8 og 


saooe WY 


JANUARY, 1935 


‘ow masts and apace are set up. Nove partic. 
‘larly the erostrees and the position of yards 


made neatly over a stick the size of the 
‘mast, around which a piece of waxed pap 
ce his been wrapped twice. Make some 
thin shavings, wet them weil with casein 
flue, and wrap them around the paper, 
When dry, them and cut off 
sections with a sharp knife. There should 
also be some smaller ones on the main 


magnet 
‘The splices are just one twist of the wire, The stuns’ boom 
irons are made from pins hammered partiy flat, bent into a 
circle, then at a right angle; and the ends are driven into the 
feuds of the yards. “All of these may be omitted from a simple 


‘Topsail and topgallant yards are the same, except in the num- 
ber of horses. 
‘The lower yard is eight sided and is parallel for one quarter 
of each half. The others are round all the way along. The 
saddles of the upper yards have small eyebolts to take a lash- 
ing abaft the mast when fixed. 
‘Stuns'l booms are the same length as the yards, but cut into 


against, and two litle cleats to prevent the gammoning from 


slipping. ‘(Continued on page 88} 
o 


THREE ECONOMICAL PLANS FOR 


Laying Out a Workshop 


— 130 


OVERHEAD 
cineutan 
saw 


F YOU are planning to install motor- 
driven machines in. your home work- 
shop, you will find it helpful to study 

the three practical and inexpensive lay- 

‘outs illustrated in the accompanying di- 

fagrams, They will give you an idea of 

hhow the other fellow goes about it. These 
plans supplement the suggestions con: 
tained in four previous articles in this se- 

ries (PSM, Aug, '34, ps 83, Sept. pe 74, 

Nov,, p. 90, and Dee, p. 92). 

‘The shop shown in’ Figs. 1 and 2 was 
built by D._D. Galbraith, a. ¢ 
Pasadena, Calif, as an additi 
rear of his garage. He use 
tnd other materials salvaged from various 
jobs This Imposed certain limitations 
put enabled him to keep the cost very 
ow. The addition houses several machines 
{or which there was no room in the garage 
itself—a large lathe, a 12-in. circular saw 
and a grinder—as well as a well-lighted 
workbench. The large motors that drive 
the machines are mounted on the wall 
above and back of the equipment, partly 
to give more space and partly to allow th 
use of longer belts, with t 
ciency, The circular saw 
‘with the door, and a wall slot makes 

ible to rip long stock. Adjustable lamp 

Brackets made of wood can be shifted 0 

350 throw a good Hight wherever noted, 
espace above the ceiling and under t 

roof serves as a lumber rack. To give ac 

cess to this storage place, the entire gab 
end. is left open—a novel. arrangement 
made possible by the equable climate. 

Tn Fig. 3 is shown the plan of a shop 
set up ina comer of a double garage. ‘The 
arrangement of machines is unusually com- 
pact, but daylight illumination is inade- 
‘quate, A combination of individual drive 


‘Another shop in a double garage is shown 
in Fig. 4, The machines in this case are 
installed on a long bench and driven by a 
single moter. 

Except for the heating problem in the 
colder sections of, the country, « double 
garage offers excellent opportunities for 
installing a shop-—Ht Stntey 
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GRADUATES HELD IN RACK UNDER SHELF 


Gxass graduates used in chemical ex- 
periments, in mixing photographic solu- 
tions, and’ for similar purposes can be kept 
handy without waste of shelf room by 
sliding them into racks made as shown. 
Rabbeted strips of wood are fastened on 
the underside of a shelf in such a way 
that the foot of each graduate can be 
slipped in, as if on a track. In this way 
the graduates are securely suspended. 
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BUILD A LITTLE FLEET ALL YOUR OWN 
WITH OUR 


Construction Kits 


new fashion in ship 
‘model making is to build 2 
Set of miniature models all 


ty the same ale. Thy. make 3 
fascinating display and usually a= 
iret mor allen than» age 
tlaborate model. Furthermore, 
tach individual model in the set 
fe"Guite simple and easy to con- 
Struct, and whole feet ean be 
bul ina comparatively shor time. 
"The ideal models for ths pur- 
pear the designed for the 
pula Science Model-f-the- 
Month Chu, Phere are now seven 
inthe sey all famous. American 
ips of ‘diferent periods and 
‘pre “ade Soom, i 
ous, Brooklyn, typical World 
Wat "aaron stops and, Twcaonn 
Others wil ‘rons month to month. 
"Tse are the simplest of all-out models 
‘They are beautiful tle waterline ships made 
Inainly of balsa wood. A unique layer-bull 
meta of eotrcon 
so that they ean be put 
together with no other tools 
thin poste sone 
razor blades, pu of pir, 
td afew small dil 
afte the fe tha 
they fave been greatly sim 
Bed, These mods tre n= 
Eurail eset respects. 
‘They rai been eons a ale 
{er much rexearch from plas 
Of he eal ship by Theodore 
emily shipping exper 
who his ‘collected data on 
famous veses and built mine 
ite do them for 
yearn, What makes the mode 
i far more interesting, too, 
{S'che tac that they are all 
Dull tothe same seal i, 
ecuals $0 ft, They should not 
ire confused with the many 
chan forthe mapa 
Snacturite modes ofered 
{oy construction ‘it 
Kix contain all the raw materia, 
prints, blueprints and instructions, The prices 
fre cent and $i, a3 shown In the folowing 


ii 

Tn addition to the historic models, there is 
fone project in the Model-af-the-Moath Club 
series that was added for its current interest 
‘That is the cup-winning yacht Rainbors. Iti, 
of course, built om a larger seale 


KIT P—Yacht Rainbow 


5. Atlantic $5, Savannah 


‘Taree famous ships. The two small ones are in ene hit 


Lf you wish to try something a little more 
elaborate—models. that Include the under- 


‘water part of the hull—you have a choice of 

tree, listed under the heading of “simplified 

ship model kits.” In these kits the hulls are 
furnished roughly shaped, and va- 
rious finished and semifnished parts 
are included. 


For those who wih langer mod- 
2s there are our standard kits, AIC 
{though not particularly bard to con 
suc he modes hema re of 

‘ery fine type and some of them 
fre worth several hundred: dollars 
Sach i carfly ul. There am. 

choice for everyone—the famous 
Wortford, the svodera battlesh 
Texas, two one Spanish 
and the other English, wonderful 
tld whaler, and the rakish Balli- 
Inore clipper Stwalow. 

Tn addition, we have a few spe- 

aly signed rita Kits. A the 

machine work, hn ben done, and 
the parts can be put together after 
atte hand fnithing and Btting 
‘These are distinctive custom-built 
deans and of superior quality 
throughout. 


STANDARD SHIP MODEL KITS 


A. Whaling Ship Wanderer, 20)4-n...6.00 
‘AA. Same with bull its tamed 


3. Teres, Slt. 
it its sawed 
G._Bizabeitan gal Revent, 25 695 
GG. "Same with hull blocks shaped... 7.25" 
L. Farrasut’s Magship Hertford, 3 stexm- 


KIT N—Destroyer 


ah 


== ae 


KIT JoSea Witeh 


KIT NO.2 


‘This in Captain McCann's Inest model 
anda sloop-ofarar, 33%4-in, bullowons 7.98% 
LL. Same with bull Hs sawedorenn 8.45% 
Q- Pevatect Swallow, 12¥8. lly wi 
its sawed 10 aban 


MODEL-OF-THE-MONTH KITS 
M. Aircraft carrer Seratoge, Belt 1.00 


N Four US, deroyr ach (clon 98 
©: Liner S. 8, St. Loui, 

P. 
R 


S. S's. Sseannah 
Aula), 334mg a 


‘seo teri fn one Et) 


SDIPLIFIED SHIP MODEL KITS 
Ey Liner $8, entation, 1 


Je ler ship Soe Wes 15 


FURNITURE KITS 


No, 2. Solid mabosany tray-top table 
fn, bith with a 15 in dameter top. Ready 
SBiemble, but "without ‘nishesse seen 5 


1.00 
$0 


Regdyio assemble, with Baise. 

"No. 5. Solid rock maple hanging 
with one drawer, 1994" tny wide, 53) 
ena) to Sasemble xed stain incl. 

‘No. 6. Solid rock maple buttery table, i 
39 1032 in hgh 2253 i, Ready to ass 
nd sain incl 90" 
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/) STEP-BY-STEP INSTRUCTIONS FOR 


Making S 


LEONARD F, MERRILL 
Famous Maine Guise 
PAIR of skis will alford ove how 
Ata ils 

[neither difeutt nor expensive 
‘Materials: Two pieces whi 


ory, oF beech, Ya hy 4 by 75 ine to 
oF tap leather one wide St 
{long and the other 174 in wide nt 
Tones two t¥ein, foop bar buckle 
tin top ‘bar ‘backien one: 9 
dole a few sips of tabi 


aplkes; 6 ft. of }6-in, fron wire 
ber to make the bending board; 
ting for foot plates, 


exact width 
fand length of the skis 
is governed by the 
height of the user. The 
widths range from 32, 
toting and the length 
fs the height to which 


Tosi, 8 
‘arrow chisel awl ahd. wased tired, rule, 
try-square, knife, and ¥4- 

Shaping. Saare up aoe le 
hue trithnnd besarte enue Set 
Stele aad ene ave 

wide and, deep from & point 8 i 
roms one ead own the tite to the eet 


cen 
"At the 8Y4-in, point the ski is the full 2x6 


ane, 
ing gauge, No. 3 or 4 bit, 


KIS 


2 


fn. width and tapers from there to both ends. 
‘The toe end comes in with a curve, leaving 3 
sin, tongue at the very tip. ‘The heel taper 
fe straight to 334 in. at the 

Before cutting the sides of the ski, lay out 
and cut a through mortise for the foe strap 
a shown. The actual size of the mortise is 
overned by the sie of the strap used. ‘Then 
(ut the ses to the lines, 

“The bottom of the ski is left perfectly 


CENTER._ “Wf MOLE FOR STRAP 
at 


¥| 
| 


zk 


a EDGE VIEW 
CENTER OF SKI—r 


Tor PLAN? aly 


/MORTISE 


BENDING BLOCKS SECURELY 
NAILED TO BASEBOARD 


Method of making and using the bending form 


straight, but the top is cut down, At the heel 
‘end it i 34 in. thick; at the 8¥4-in, point, 
5/16 in; at the extreme toe, 34 in. The taper 
from the toe to the 8}4-in, point, is curved 
to allow for a smooth bend, but from there 
1s the middle and from the middle to the 
hel it i straight. 

Sand the entire ski to smooth, clear sur- 


face "At this point & marking gatige may be 
sed to ove the upper side na neat threes 
‘or four-line design. Merely remove the point 
‘the gauze, grind it down to a faely Blunt 
found point, and replace it 

‘Bending. ‘Build up a block about 4 by 4 
in, square and from (Continued om page 91) 


A professional faish is gi 
ty Reratching in lives with 
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Final Rules Announced for the. 


$2000. 


NATIONAL 
HOMEWORKSHOP. 


‘The frat Pup Selance 
Mra wen by C.J. Boeke 


OMPLETE rules and regulations 
have now been formulated for 
the coming National Homework- 


shop Guild Exhibition and Con 
test, It will be held in Chicago, March 
25 to 30, 1935. As previously announced 
(P. 8, M,, Oct. '34, p, 72), there will be 
thirty-eight prizes amounting to $2,000 in 
cash and including ten silver cups and 
trophies. The awards will be made at a 


Guild banquet to be held before the close 
of the exhibition, 

‘The current Guild Bulletin, which goes 
to each of the 119 local clubs now char- 
tered by the Guild, conta 
detai 


the rules in 
‘A summary’ is given here because 

readers who are not yet affili- 
ated with the Guild have written to ask 
under what conditions they may compete. 
ipal condition, of course, is that 
they must be members of a club affiliated 
with the Guild. Since any five or more 
men interested in craftwork may organize 
a club and apply for a charter, this is a 
condition easily met. ‘The fact that the 
Guild is strictly noncommercial and the 
ddues are nominal makes the work of start- 
ing a new club still easier. Prompt actiow 
is necessary, however, in order that_new 
clubs may get their charters and affiliate 
cards in good time to enter the contest 
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See the coupon at the end of this article. 
‘The contest rules are, briefly, as follows: 
1. All entries must be the work of clubs 
afiliated with the Guild or their mem- 


bers. and all projects must have been 
started since January 1. 1954. 

2. Each project must be entered in only 
fone classification. (These classifications 
were published in the October. 1934, iste.) 


Awards will be made 
at great craftwork 
exhibition in Chicago 
next March... Local 
clubs to name national 
exhibition delegates 
. . . Scope of show 


is expanding rapidly 


nfl Mapes 
netic wetasen 
Wasi 


‘The silver cup shown 
hove will be award 


3, All work submitted must have been 
built or assembled by the contestant, but 
the design does not necessarily have to be 
original 

4. Projects that have been displayed at 
local club exhibitions are eligible. 

'. Each entry must be accompanied by 
an oficial entry blank. 

6. No entry ice will be charged. 

7. Exhibits must reach Chicago not ear 
lier'than March 18, 1935, and not later 
than March 25, 1935, Suitable labels will 
bbe supplied. 

8 Entries in Division 2, Civie Act 
ties of Clubs, will consist of a Toose-leaf 
notebook, scrapbook, album, portfolio, or 

le binder containing the fol- 
lowing: (a) A statement of what the club 
has accomplished in the way of civic ot 


‘oaabe) Showing the pobtc 
given to, such work. (c) Any 
available photographs showing) projects 
made for community use or illustrating 
the participation of the club in_civie a 
tivities. (d) Copies of letters from offi- 
cials of the community or other organiza- 
tions relating to the civic activities of the 
lub. (e) Any further evidence of such 
activities as the club may wish to present. 
9. The Grand Sweepstake Prize, 


3 


Garage shop of Rdwin J. Davis. a member 
Sor st baum nahin tots Sad soe" 


designated as Division 10, will be award- 
fel to the club that wins the most points In 
the other nine divisions. ‘This price i a slver 
up tnd $200 incase, 

10, The decision of the judges wil be fina 
In ease of ties, each tying contestant will be 
awarded the prise tied for. 

"The local clubs are dspiaying so much en- 
thuslaam and the whole program has been ex- 
paanding so rapidly that tt has been decided to 
Enlarge the contest committer with represent 
‘tives from many of the local clubs, AS it 
Stands at present, the commitee comits of 
Raymond "Brown, editor ‘of Porvvae 
Senwen Mowry, chairman; LeVern T. 
Ryder, president of the National Homework 
fox id; Robert-A. Horner, E. Raymood 

ng an chor ce preen = 
id treasurer respectively of 
nd Anhur Wakelingsa director ofthe Gul 
home workshop editor of Porcuan Seuxey 
Mowrante, and sceretary of the contest com- 
mittee, 

“This committee is now to be supplemented 
‘ya group a atonal exiition delete. 

met will be selected by the various 
iocal clubs and will serve as the foal repre- 
sentatives of the contest committe. They will 
fcobperate in the work of planning and organ- 
{ting the exhibition, 


the Rockford Homecraft Club. He has made 
ing on 4 model of's steam threshing engine 


reqts for information on organising smi 
Incite chewhere, tn thn way i became 
ident at "a ronal onpaetion was 
etal inthe home workshop Sel, and the 
aid was accordingly Incorporated "on 3 
Seiad, Sahoo al ae ae 
Sit’ Kyer itrated i with nar. 
ber oi sve he bal hime. Thee 
showed eraphicaly the growth sie spend of 
Chi by month and by cation, ne ce 
projects which cin Ive worked ot, the 
pe of lea echibtions Bll bythe vtins 
ks, typal meting and detonation, 
Sats abe of arte pet 
"A favel was presented by Afr Ryder in be 
tal 6th tothe pret of the 
Handare Asotin Tis tos secomsied 
mpahcreas oilp wea seeres 
Tif nee for tne preter np 
fs't souvent wes be rte fom ofc. 
ever cols the Gull have layed 
commendable energy td inistive in eng 
rane other cabo meaty lcaies Sethe 
ing wil ip promote the. Gud ex tter 
than this ope of er. When the ib ser 
berate en hig town 
eto ar cub t's egw that 
the often of the cb or & deletion ef 
Ineo Vlonter (oid tthe wort of ot 
taniing the ney a 


supervise the prepara: 
tion of club ‘exhibits 
fand their shipment to 
Chicago, and in such 
eases. as may’ be con- 
apie alten the ex 
tion personally. as 
representatives of their 
clubs and members of 
the central committee. 
‘The remarkable 
progress m: tl 
Guild" during its fest 
was. summarized 


ADVISORY. 


‘ew Fork’ 


Professor Collins P. Bliss 
Dean of the Collegeof Engineering, 


Professor Clyde A. Bowman 
Deas of the School of Industral 
‘Stet 

‘Menomonie, Wie. 


Harvey Wiley Corbett 


‘Those interested in the 
rnew club can also be 


COUNCIL favited to attend. a 


‘inteertty 


Inttate, 


ing scheme. It’ goes 
without saying that if 


Mr, Ryder, presi- Architect, New York City ny ‘member of any 
lent of the nati Dr. Hugh S, Cumming club ‘is. approached 
‘organization, in an ad- Surgeon Generel, United States ‘either by am agent oF 


‘dress before. the an- 
‘ual convention of the 
‘American Hardware 
‘Manufacturers | Aso- 
giatlon seen in A 
lane Cy, 

expl iow the 
Rockford Chib— the 
parent body came to 
be organized in Octo- 
ber, 1982, and how its 
succes Ted to various 


M 


Frank A. 


WITH 119 CLUBS 


role Hecieh Sersce 

-Gen, Benj. D. Foulois 

oleae 

Fable nip 'todd eters Cb 
Francis G, Pease 

Astronower, Ait Wilson Obiersatery 


Ranker end Publicist, New York 


U.S army 


Guild headquarters 
The Guild is entirely 
‘papcommercal, disin- 


McCann 


Vanderlip 


ALREADY 


careful to follow the example of Guild head 
‘quarters, 


New Clubs Formed 


Clas, 
Tiomeworkhop 


tanta Homecs 
entra 
ebester, N.Y, 
‘chet Hamoworksty Cah, Char 
lates Ne 

Ean iy? Homeceniters Club, Oskland, 
cali 
ois Homeworkshop Club, West 
Sorinaield, Mass 
‘Lowell Homeworkshop Club, Lowell, 


ta, Ga. 
ib Re 


 Jexegh Momeworkshop Club, St 
Ese . 
Lapretel Momccratt Cla, Se 


" wal 
eseve. Homewarkshop lab, "Bee 
fort, Conn 


WHAT CLUBS ARE DOING 


A pledge to have at leat 50 toys ready for 
disttbation. among needy children belore 
‘Christmas has been made by the new! 
{anid San’ Diego Homecrat Chub of San 
Broce, Call. The fist meeting of the chi wat 
Sttended by thirteen men and eight new mens 
tur joined atthe second meeting. Charles Bs 
Wincote, the secretary-treaurer,feports that 
a. membership of sixty or more is anticipated. 
GPA"Pease ls president, and R. Hl. Gunes, 
ice president instructive talks and demon’ 
Sirations have been ven afore the elon 
ood “taining, “ule, and “wood (uring: 
Simpig ofthe hrae ts e atad 

R. Fisher and Rom D, Wilton, the de- 
as ato ing @ shovel, wobby duck, 
hovelty walking toy, twin peng Sasi 

radi, doll bol and ple driver, 

‘ew Creston Homeworkshop Club of 
Creston, Towa, is holding well-attended moet 
Was Guy Perey" present of he ei 

aus, Guy Perry of the clu. 
A chalk talk was recently given by C. N. 
Scotts & manual training teacher who 8 viee 
imeaident, on furniture design. 
“Our igeal lab" writes Dr. Howard 6 
Beatty, the sceetary and truer, wes 
to extend to the Gull, and. to.‘Porvtan 
Scoscer Monrity, its most sincere thanks 
{or fostering nach 2'worth while organization, 
I motel the owe woshop 
‘ovement become 20° widespread and SUC. 


a 


rides fy ela 
Pee aetna See 
See wares ae 
Be SMa tee ae ak 
Sisk ety Bitty Set 
Sa card cee aa 


ORGANIZED, THE NATIONAL 


HOMEWORKSHOP GUILD GROWS STEADILY IN MEMBERSHIP 


” 
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Peasant on Muleback 


Ornaments Unique Little Table Lamp 


allt 
| 
F 
i 
Fe 


fi 
us 
i 
ng 


A= FRENCH CRAY 


f 
i 


t 


AB should coincide with line AC, therefore 

the holes in portion ACDF should ‘be made to 

with those on the other side, With 

Jacing of leather or imitation leather, join the 

shade from the vertex down to the base and 
the border, 


‘A pattern for the shade with an 
‘design, which Is painted on 


HIS orga table amp repens a 
wae peasant ding a mile to mar 
et. ts Construction fo well within the 
ability of any wooderatter. 
‘Draw the design fll size and transfer it 
with carton paper to a block of wood 3 by 
"iy the grain of the wood running up 
‘down the figure. Any sot carving wood 
‘wll dor Cut the profile out witha jig saw oF 
So and, im with 9 tap cee 
Gr ciel. Round the edges of the Sure and 
‘ark the outline of the man less, Umbrella 
Hale, Blanket, and hares. This. dons 


Home Workshop 
tei Src cus and worked outwith ante 
Ings toward the vert a 


INDEX 
ih the tins 


ie figure. ‘man’ ” 
the fate The mans le — Ose tnnon rent to chean a copy, 


GET YOUR 
COPY OF THE 


1934 


fos, eyes and mouth lft jun’ hte fare 
lice The neck at the point pears the head fe 
edaced 0 /3 i, thik and i tapered to the 
body The ‘head of the man is about 56 
{ek He haa a handkerchiet and sting of 
fatlics around bis neck 

“The front and hd lexg of the mule on the 
tide are mest cut down to n depth of 


peat 
cone 
ception of the joints 
mae 


Coal rod 
fn top, and have its 
Tower ge about 1/32 
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MONTH'S vest AUTO Ip EAS 


Mirror Hung in Garage Is Handy in Many Ways 


MY garage I have a large mirror 
salvaged from the attic and hung on 

the rear wall, When I drive in or out, 
it helps me to keep the car in the center 
away from the walls, At night, it gives 
me a quick check on my headlights, and 
when T work on the light wiring, it’ does 


Breaker Point Dresser 


ECENTLY when my car failed to 

start and inspection showed that the 
breaker points needed cleaning, 1 found 
that my tool kit lacked a thin file as well 
as emery cloth, When T was about to give 
up, I spied a. safety-match box on my 
bench, Folding the box flat to expose the 
abrasive strip, I went to work on the 
points. In a few minutes T had done a 
professional cleaning job- and. my. car 
started without further trouble—C. E. P. 


ME Sto 


ZY 
4 


away with the necessity of running around 
to the front of the car every time I try 
to make a faulty headlight work. The 
mirror is the handiest addition T have 
made to my garage in recent years. I am 
always finding new uses for it in working 
fon the car by night or day—J, C. 


Lifting Heavy Wheels 


IFTING a wheel into place on a jacked- 
‘up axle is not always an easy task, 
especially if the tire is heavy. However, 
if you have a modern screw jack, you € 
use its folding handle as a lever io light- 
en the work. Simply open the joint a few 


laches, place the opened ends under the 


ad Hite up. You'l be surprised how 
‘easily. the wheel 

Pillip into pce 

a The drawing be- 

\ low shows how the 


handle is placed. 
=W.c, 


Changing Horn’s Tone 


‘AR owners who dislike the sound of 

their car's horn can change its tone by 
slipping a length of inner tubing over the 
end. It is best to start with a section 
about a foot long. clipping off an inch at 
3 time, as shown at left, until just. the 
right note is obtained. The tube lengthens 
the sounding horn—H. A. 


Ingenious Methods Found 


by Our Readers to Solve 
Common Problems in Cars 


Built-In Trouble Light 


AL BANDY' trouble light can be made 
from a spare headlight lamp, any 
bayonet-type socket, a few feet of wire, 
and an ordinary battery clip, First, con= 
rect two short lengths of wire to the 
socket. Bare one wire for two or three 
Inches and to the other fasten the spring 
clip. Then wrap the bare wire around one 
radiator stay to serve as a ground, hang 
the socket on the same stay, and screw 
in.a bulb to complete the job. To use the 
light, simply snap the battery clip onto 
the terminal at the top of the starter mo: 
tor to complete the circuit, This elimi- 
nates the clumsy length of wire that forms 
‘2 part of most trouble lights, and the 
trouble of mounting a socket and switch 
fon the cowl wall—R, W, 


Fixing A Noisy Muffler 


HEN a muffler suddenly becomes 
noisy, nine times out of ten it is due 
to open seams in the casing caused by vi- 
bration or a backfire, Generally, it can be 
quieted by sealing the leaky seams with 
ordinary asbestos furnace cement. Mix 
the cement to a paste and spread it on, 
making sure that it sinks into the open: 
ings. The open seams can be found easi 
by their soot-blackened appearance, Since 
it resists heat, the cement will not be 
loosened by the exhaust fumes—C. A. T. 


‘Asbestos farnace come 
0 acing mien, wil 
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ACROSS MIS DESK flows the news 
of the world: Ray Baker of ln 
ternational 

raph wires 
ign count 
‘words a day 10 Baker...10 be 
‘Quickly judged and edited, 


PERSONAL EXPERIENCES THAT POINT 


THE WAY TO 


Newspaper man—hockey star—busi- 
ness woman—wherever smokers are 
placed in life, they notice a positive 
energy-refreshing effect from smok- 
ing Camels when they are tired or 
"out of sorts.” 

As Ray Baker says regarding his 
‘own experience: “The man on the 
INSnews desk has a high-pressure job. 

“Whenever I feel ‘all in’ Camels 
bring back my pep, and I can tackle 


HOCKEY STAR."Bill"” Cook 
says: “I smoke only 
Camels. Their taste sure 
hits the spot! I smoke a 
Tot and I find that Camels 
never Ret on my nerves 


INCREASED ENERGY! 


the next story with renewed energy! 
For over ten years I've preferred 
Camels. They have a rich, distinctive 
flavor that just suits me. And I can 
smoke Camels continually without 
jangled nerves." 

‘Science confirms the experience of 
smokers regarding Camel's “energiz- 
ingeeffect.” Youcan smoke them freely 
since Camel's matchless blend of cost- 
lier cobaccos never upsets the nerves! 


“Camels are made from 
finer, More Expensive 
Tobaccos— Turkish and 
Domestic=than any 
other popular brand./* 


Camels give me a‘ 
‘when my energy is low. 


Camel's costlier Tobaccos never get on your Nerves! 


Give Them 
for XMAS! 


BUILD YOUR OWN SHIP MODEL 
With These New, Improved, Simplified Shaped-Hull Kits 


Clipper Ship Sea Witch" $1.50 
ipper Ship 


13 inches long—8 inches high. Famous and 
beautiful American Clipper." Kit contains 
every part needed including blue print, and 
pamphlet of instructions. Top deck of 
shaped hull stamped for location of masts, 
houses, etc. Kit contains paints, glue, chain 
deadeyes, anchor ss, printed bow and 
stern name plates. $1.50 delivered. 


i" S.S. Indianapolis - - - $1.50 Postpaid 


Complete Kit for 12 inch model of the famous cruiser from which Pres. 
Roosevelt viewed the fleet. An e: 


shaped ball 
fe sty ie 


Ama wy apd a of cellent, graceful, racy mode, 

fuser bine with of mate oole a to make with simple 

aly sees oy bq Bs . Kit contains” everyth 
including paints, 
propellers, 


phlet of step-by-step instructions, 
etc, $1.50 postpaid 


S.S. Manhattan - - - - - $1.00 Postpaid 


Everything you need to make a 12 inch model of this, and 
finest American built liner. A sharp pocket knife is practically 
the only tool you need. Kit contains p ue, blue print 
pamphlet of instructions, 40 completely finished life-boat davits, 
2 propellers, 2 anchors, 1'rudder. All main cuts in the sugar pine 
bull already made. 


Model Makers 
USE THIS COUPON 
> 


DEALERS! 


< wirci $150 Postpid 
Write for Terms on INDIANAPOLS 150 ran 
MANHATTAN 100 Postpaid 


These Attractively 
Packaged NewKits 


Sipped Gamedatelyy dee, 
ery paid by us 


evect ot ittag te sue 


By Herman Hjorth 


light that 
‘may be made 
house model, 
ted. The body and base are of wood, 
tind the design may be varied so that the 
fash light will be & miniature copy of any 
particular lighthouse with which the builder 
may be fara. 

Bore a 1/4-In. hole through the endwood 
of 13 by 3 by 684 in, piece of whitewood oF 
ther softwood, using an expansive bit. Turn 
find "A plugs nto each end, and turn the 
tock. ‘The lower part must have a projection 
to Bi into a corr 
Turn the bas 


wedged in the 154 
from its upper end. The lower end is provided 
with an automatic spring switeh made from a 
Piece of ‘iber or hard rubber and a piece of 
pring brass, A copper or brass disk, a litte 
‘muller in diameter, covers its upper surface 
And i riveted to the plece of spring brass, The 
switeh is held in place by’ a eopper or brass 


4 
[A ctoss section of the lighthouse lamp, how 
‘he body'ts turned, sa’ details of the switch 


Night Lamp in form of 


Lighthouse 


FLASHES ON 
WHEN LIFTED 


ring screwed to the underside of 
the base A wire or metal sp 
Connects the upper copper dak 
fed the copper ring. being 30 
dered to both 
ight 
Prete the dry eels against the 
Underside of the bul sd makes 
the conection between “them 
fod the spring switch, When the 
Switch touches the copper si 
Upon fifting the lighthouse, the 
cite led andthe bulb 
fiche 
“The upper part consists of a 
capmule Wil of gla 114 ia. in 
i. long, which canbe ob- 


tained In most drug stores. The top is turned 


‘css and the copper disk white, and finish the 
exterior as desired with enamel or lacquer. 


If 4 lathe is mo 


ailable, the case of ax old 
ed as the body of the light- 
howe, ind top part may be mod. 
ited to suit whatever materials are om hand, 
‘as described im a previous article on @ similar 
type of might light (P. 8. Mf, Oct. "32, 9.65). 


NOVEL GIFT SEWING KIT 
IN PELICAN DESIGN 


F YOU stil have some last-minute gifts to 

make, here is a unique idea for a sewing. 
Kit. Tt is in the form of a pelican mounted on 
a turned wooden bor. To save time, 2 suit- 
able box may be purchased, or an ornamental 
turned block could be substituted. The bill of 
the pelican is formed by a pair of scissors, and 
its back is upholstered to serve as a pin- 
‘cushion, 

‘The bird is cut with a coping saw or jig 
saw from three pieces of wood, the fo out 
Side anes being 34 by 534 by Si in, and the 
center one, 34 by 454 by’ S84 in. The grain of 
the outer pieces should run up and down: 
that of the middle piece, horizontally, "The 
outline of the mid- (Contivurd om page 83) 
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For years and years, America’s 
finest furniture and automo- 
bile bodies have been built 


with Keystone 
Pure Hide Glue. 
The strength is 
there to stay! 


This same superior 
Pure Hide Glue is 
now available to all 
Homecrafters in convenient 
packages and cans. Have 


the satisfaction of building a 
piece of furniture that you 
know will be as solid in twen- 
ty years as it is a month from 
See below. 


now, 


With each order for standard 
25c. can (Liquid) or 25c. box 
(Dry) of Keystone Pure Hide 
Glue we will send you, post- 
paid, a FREE copy of the new 
GLUE HANDBOOK shown 
above, containing over 70 
Pages of valuable information 
concerning the History, Man- 
ufacture, and Correct Use of 
Ghe. 


In ordering, send stamps or 
money order, not cash. 


< 


SPEEDIER WAYS TO MAKE 


fastened 


Homemade bromide paper al 
ar 


'F YOU figure out how you spend your 
time when you are making photo- 
‘graphic enlargements, you will find 

that far too much of it is wasted in get- 

ting the paper properly masked and in the 
right position to include the portion of 
the negative you wish to enlarge, 

OF course, when you set out to get the 
best possible enlargement from an espe- 
cially good negative, you do not mind how 
long it takes to try’ different papers with 
all sorts of odd dimensions for the mask: 
fng, but if you are like the average am: 
teu photographer, what you want most 
the simplest possible way to. get lange 
prints from your negatives without wast 


By Frederick 


Fur 


ing any more time than necessary 
thermore, you probably prefer to make the 
majority of your enlargements to some 


definite size. For most pur 
fixed-size paper holders are sufi 
"An ideal paper holder should beep the 


, two 


‘0 AMATEUR. phot 
far to look for interest 
istmas. They are all 


at Che 


Everything connected 


rom wrapping up the alts to 
sd eildfen in bed late on 


See what you can do this Christmas, 


ws 
type of lighting w 


unless a 
is open to any amateur. phot 


of course, may 
‘contestant will 


85O for Christmas Photos 


the back of each print your name and address and what 


lamps, or other artificial ‘mp, No. prints will be returned 
\ddressed, stamped eavelope 


ies. The developing and printing, 
done by a professional. i ti cach 
‘warded the prize ted for. 


FIRST PRIZE. 
SECOND PRIZE 
THIRD PRIZI 
FIVE PRIZES, $1 each 


than February 1, 1935. It is mot neces: 
sary to send the Gls. 
t. photoflash bulbs, photoflood 


‘nclosed. The contest 
except employees of Poruiat 


in case of ties, each tying 


8 


Photo Enlargements 


D. Ryder, Jr. 


paper flat, should be so arranged 
that the ‘paper can quickly be 
slipped into place, should auto- 
matically mask off the edge to 
form a clean-cut, white margin, 
and should be easily held in pla 

on eitheF a horizontal or a verti- 
cal easel. Finally, it must be 
convenient to move and turn to any angle 

In theory, the only way you can hold 
paper absolutely flat lace it on a 
flat surface and cover it with a sheet of 
glass, In practice, the glass may be elimi- 
ated ifthe paper is held against at 
surface all around its edges. Our paper 
holder therefore must have a flat surface 
for a back and a rim to hold the four 
‘edges of the paper, 

Factory-built adjustable paper holders 
are, of course, obtainable, A unit of this 
type will cost from seven ts ten dollar 
depending on the style and make. The 
‘units are purposely made heavy so that 
they will stay in (Continued on page 82) 


Ke 


‘Setataked inetancly with hie sajustable holder 
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ie 
YOUAL T TO GIVE 
‘~ AND GET 


IT’S CHRISTMAS ...Kodaks are on pa- 
rade. Precision Kodaks with fine, fast lenses 
«++ inexpensive Kodaks for beginners .. . 
tiny Kodaks for miniature snap- 
shots. Brownies as low as $1; 
Kodaks, $5 up. See them at 
your dealer's. Givea Kodak. 


foe nfd Tenn. 
[eveldndee-Price$33.50- 
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Pie Broom mat have made wonder 
se eern me eee 
Goocph te weve wah he omeapel bom, 
fer sides fit bring with gun ad rch 
Bite col spoke pouting out of her tree 
fal funk Se as ot al hip by any 
Seam Sone aot hip compare fr 
Ene her daplacement wa ton 050 ns 
Soh maces cramer not ey te Tacos 
Gre PSM Nove Sipe 38) and moe the 
Seinen a a fend a, 
ad power 
Tite te fois mde i thr seis the 
Brootiyn ion the sete of 1. equls 3 fy 
the same general method of comstrcton 
a a 
P ag ey tick for 
S73 ns thik for Ff and 
AAS im tok for Ge Lyf, and Nf and 
Wad tn thick for Ds The tants each const 
ce pines of sharing or bene tah 3 
in outlde metre in ne diameter 
dt V/s im fog, marked one pee of 
Thing 1/10 im onside amet, 1/82 tn ne 
tide diameter and 1 3/e i ong, = nee 
[Market Ps three washers Q'3/10 08 96 toed 
eter; aad a cardboard, her, oF tal dk 
seek ameter Fame Jane 933 in 
Saracen 
Talat the entre model a batthip sry. 
‘Sean gipent ore ii apeeet ee ot 


FAMOUS FLAGSHIP OF the topside of B alight buf. Also apply the 
fame color over Com underneath the fying 
THE FLYING SQUABRON y tendee Oto within about 1 ino the bows 
Paint thin black band afound' te top of 
‘ech fnbel, and touch the heads of the pins 
‘Sed as ventilators with black. 
‘complete construction Kit containing all 
the hecomary balsa wood and ther mae: 
Fils the pats, a fullsie blueprint, detailed 
struction, and an itemized Ist siving the 
act eo al pat may be bal oF 75 ens 
(ee pase *1), These hits have bees 
rectly designed and tade forthe Modeeot- 
he-Munth Club, but other readers can obiain 
{Uc wile the supply lass forthe same pic. 
“Te fullsize blueprint, detailed instruc: 
"and completely itemized ist of mate- 
MODEL of the MONTH — nalp ive ako available separately for 25 cents, 
Order blueprint No, 230 
Number Six ‘Members of the Model-of-the-Month Club 
prsionen ww Senn ee 


.. 
Theodore Gommi “"" ™S"** 


U.S.S. Brooklyn 


A Miniature 
Water-Line 
Scale Model 


UNIQUE VENEERS MADE 
FROM COATED CLOTH 


1 vissaaaxe various projects made in the 
tome shop, tte attention has been xiven to 
the novel and very attractive effects that can 
be obtained by ‘using cloth asa covering. 
Cloth can be had in so many different weaves, 
colors, and. designs that the posable are 
nimi, The ftowing method ‘has be 
Soitable for converting any type. o 
cloth inta'a veneer that will not wrinkle of 
crack 
“The cloth is fin stretched om & wood frame 
to that itis held perfectly taut. With a wide 
Brash ithe euch” coated and Soaked 
‘with a solution of celluloid, This ts made by 
solving scrap eelulld im acetone to give a 
Tiguid of the consistency of syrup. ‘To each 
Vint, fe drops of castor oil are added and 
thoroughly mised. After the cloth is dy, 
Should be siven ‘one ar two more coats, 
‘ond fo the thickest of veer desired 
waht may then be cut iain sable izes 
with"ordinary shears and cementel with, the 
“ame solution to the object it to cuver, The 
ate ~rplus can be trimmed of neatly witha razor 
ise 
‘The material is suitable for covering any 
type of wood or metal project and can te 
ven a finishing treatment with  Iaequer 
or enamel, In case enamel is ssed, 
ca considerably s0 that the fabric 


[= January projet of the 
Portlar Scene Model 


theMonth Club is 
rmored cruiser Brooklyn, pride oi 
the United States Navy" in. the 
nineties, Hecause of her deeds in 
the Spanish American War, she is 
well worthy of a place in any 
sroup of historic: American ves- 
bine 


As soon as she was completed, 
spaces 
sore ae 
cage 
ships of the world. Many of in- rumen To 9S 

‘ se. 


ovations that were included in ur 
~ her construction were soon adop- fo 


ted by. other nations, ‘She was 
hardly back in home waters when 
the outbreak of the Spanish Amer- 
can War found her the fasship 
of the Flying Squadron, which did 
Suet valuable Servi in the con 
lit, especially at ttle of Side and top views of the model, cross sections at lines 
Santiago, scale of pigment —Ouivex BAxDELinn. 
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(3 FOR CHRISTMAS 


GIVE YOURSELF THIS NEW GENERAL 
ELECTRIC COMPLETE WORKSHOP 


No belts + No pulleys + Six machines in one, 
instantly interchangeable + Nothing el: 


accurate work. Compact but sturdy, reinforced steel 
cabinet gives firm support. 


{you pee it demonstrated—at your 
Dearest GHE refrigerator dealer's 
—you will marvel at its complete- 
ness, its all-round efficiency, ita 


its amazingly low price. 


FREE! 


MAIL COUPON BELOW 


‘Surprisingly low current con- 
sumption cuts down operating 
cost to a level never before 


Please send me FREE your book 
escribing complete G-E WORKSHOP, 
Nam 


: 1 
GENERAL @ ELECTRIC | © = 
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Yowirsigcs | Balance in 
atl safest 


a1 


those allimportant. 
FINISHING TOUCHES 


Not for a minute would we belittle 
the skill and effort it takes to turn out a 
fe the one ac the left. Batic is 
still a plain, unfinished pi 
ture—you wouldn't feel very proud of it. 
‘On the other hand this same stool 
can be beautifully iolaid, an attractive 
corner be edges, and the 
aprons rounded over—all with a Stanley 
Electric Router-Shaper. 
Corner beading, dovetails, inlaying, 
dado, rabbet and molding cuts — these 
typical of the hundreds of wood: 
king operations that can be han- 
inexpensive home 


with plain, wnfine 
ished work, "Write for shit catalog 
which describes the Router-Shaper and 
shows what it will do. i 


‘THE, STANLEY ELECTRIC TOOL. 6 
103 HN SRE NEW RMEAIN 


STANLEY ELECTRIC 
ROUTER- 
SHAPER 


gat 


Made by the Makers of the World Famous 
STANLEY TOOLS 


IDEAL SUPER- DETAIL FLYING PLANES: 


New Model, Perfect Arcuracy. of Now Sviine Mo 
{isin ie Chevniam Plated Sieh Boek with Genainc 
rather Cave and tnstractions Nea Hot om Kes 
Scod Mt, O, for S8e or COD. Made ie USA. by 

NDECO RULES, 289 Joba Sire, Bederert, Cons. 
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HOW TO MAKE PHOTO ENLARGEMENTS 
‘Continued from pae 78) 


place on a horizontal easel without fastening 
them down; in consequence, it would be dif 
ficult to use such a paper bolder on a verti- 
cal easel except by fastening it permanently in 
‘one position. If you have a vertical enlarzer 
and expect to doa lot of enlarging with fre- 
‘Quent changes of paper size and much mask- 
ing to odd shapes, the expense of a unit like 
this is warranted, 

As, however, most amateurs want {0 en- 
large only to one or two standard sizes, sim- 
ple, homemade paper holders will give prac- 
tically as good Service. Moreover, being far 
Tighter, they are much more practical for use 
om a vertical easel. 

'E you are building the holders for use on a 
horizontal easel, the base can be a heavy piece 
of wood to give weight; otherwise heavy cards 
board will Serve. Whether of wood or card- 
board, ut the base > in, longer and wider 
than the rated size of the paper itis to hold. 

‘Cut the second piece {rom cardboard 10 
match the first in outline. Then, with a sharp 
Knife, cut a rectangular opening in it 1/16 in 
wider than the sheet of paper. Get your meas- 
Urements for this opening directly from a 
Diece of the sersitive paper. Carry the Jength- 
‘wise cuts clear through one end of the card 
board so that you finish with a U-shaped 
ice. 

Now take another piece of cardboard and, 
after cutting its outside dimensions to match 
the other two pieces, sharpen your knife and 
‘cut a rectangular opening tn length and width 
‘equal to the actual dimensions of the papee 
Fess in each case, twice the width of the white 
‘margin you desire around the picture area. 


Using Sunlight for 
| Indoor Portraits 


ITH fast film and high-speed 
Tenses it is entirely practical to 

take indoor pictures of dificult sub- 
jects such as babies or small children 
If, however, you place the subject in 
the sunlight streaming through a wis 
‘dow, as you have probably discovered 
for Yoursell if you ever tried jt. you 
Bet & harsh, soot-and-whitewash Sort 
of elfect that is most unpleasant 

“The trick is to use white paper as a 
reflector to throw light on the por- 
tions sot in direct sunlight. The re- 
Mleetor, too, should be in the direct 
sunlight to be really effective. The ac- 
‘companying picture was made by this 
‘method. The eit simply held a paper 
‘hich reflected. the sunlisht coming 
‘over her shoulder. 


If you fit the three pieces together so that 
the outer edges match, you will see that you 
have formed a framework into which the 
bromide paper can be slipped by way of the 
‘open end of the U-shaped piece. A circular 
natch should be cu, as shown, in the end that 
{s to be placed over the open end of the U- 
shaped piece. Make it just deep enough so that 
ins edge will cover the end of the paper when 
pushed all the way in, This notch makes pos- 
Sible the insertion of the paper without bend 
ing the top cardboard. 

‘Cement the three pieces together thoroush= 
ly. If the cardboard is of the soft, spongy 
Kind, give ita coat of wellethinned shellac af- 
fer the cement fas completely set, 

‘One of these cardboard. paper holders is 
shown in use on a vertical easel, held with 
thumb tacks, 


"HILE the circular notch permits the 

paper to be pushed into position for the 
‘exposure, you can't pull it out the same way 
without ‘bending up the cardboard, Remov- 
ing the paper is accomplished with ease, how 
ever, with the aid of a strong pin as shown in 
nother illustration. Press the point of the pin 
lightly” against the sensitive purface of the 
bbromide paper at the extremé edge opposite 
the opening ‘and push it out far enough s0 the 
‘end may be grasped by the waiting fingers of 
the other hand. 

‘While these cardboard paper holders will, 
i carefully consiructd ive lng servi they 
rust be handled with’ care to prevent’ acei- 
‘dental damage. Those of aur readers who have 


Ing the end to. eliminate the need for'n C= 
{ilar notch and the use of 3 pn, 

‘A aultable paper holder liminates most of 
the time ordinaniy wasted in uaing any of the 
modern vertical enlarger» designed for minlae 
{ure negatives because thee outfits have Rr- 
‘ngements for quickly shifting {rom one nex 
ive to the next, Much time f lot, however, 
in chang miniature negatives fn’ any ‘uni: 
‘ers type enlarger that handles all popu 
lar sizes of amateur nexatives, ae 

What is needed is ude that will show 
sou how to place the notalve inthe ae po 

ion between the plas each time. As ff 
00d practice, nay case, to cut off all the 
Ecira light that would otherwise x0 throu 
the large negative opening shen a small neg 
Live isn place, the amples solution eto take 
{wo pieces of paper, one white and the other 
black and cement tem tomether cuttin thera 
to make a snug fit in the negative holder 

Next cut & rectangular opening just a tile 
sealer in oth directions than the sizeof the 
image on the nesaive 

Place the paper mask on the glas in the 
sezative holder with the black ide down 30 
that the nesative will stand out agaist the 
white side, and’ you will find it easy to set 
4 seat, cnt, verte pening and 
fiop the other alas i place to hold iti that 
Postion, a8 shown 

if you happen to have a universal type en- 
larset and use a mioiature camers andy at the 
samme time, are in the habit of making reas 
tively small entargement, say to by ity 
there ie another tick that will save you time 
Instead of taking your enlargements ove at 
atime, put ross pices over Your § by 10 in 
paper holder so as to mask the lange sheet 
foto four equal rectangles, Nest cit a maak 
for your nezative carrer like the one just de- 
seribed, but with four openings to correspond 
‘with the masking of the paper holder By 
Sorting your nesatives inte groupe of equal 
Sensity dnd trimming away some of the sar. 
lus fim outside the picture area, you will 
find it easy to make four enlargements at a 
time 
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NOVEL GIFT SEWING KIT 


‘The sewing 


dle piece follows, the lower edge of the sis 
sora! The three pieces are plued together and, 
‘when dry, filed and sanded to shape. 

The box is turned in the uoval way (see 
P. S.-M, July "i, p. 86). About six !4-In 
dowels of brash pins are fastened in a circle to 
the lid ‘as shown. These. are for the spools 
riost frequently used. The pelican is finally 
fastened to the center of the li. 


HOW TO PREPARE PHOTOS 
FOR USE ON CRAFTWORK 


NY kind of eraftwork of light color and 
‘smooth “surface may” be oraamented 

with wenuine Photographs, either singly oF 
rouped to form a design 

‘The selected negatives are first printed on 
slow plates in the same manner that prints 
‘would be paper. After they are de 
eloped a they will form positive 
Pictures on lass, These are bathed for half a 
hninute in the following solution: To 12 ox 
Gt water add, in the order given, 9 02. po- 
tasclum carbonate; 14 of. pure glycerine; 4 
bf, formaldehyde, 40 percent strength 

‘The plates should then be drained and the 
cexceat solution removed with lintles blotting 
paper or chamois. After they are dry, use a 
alte or razor blade to’ cut through the film 
around the outside of each plate, 54 in. from 
the edges, By inserting the blade edge under 
the gelatin film at one corner, it may be gently 
stripped off and kept in a book until used 

"The gelatin films, which show the photo 
seraphs in black against a transparent. ground, 
fre exceedingly thin, They should be trimmed 
to size with scisiors while held between two 
sheets of writing paper, then applied to glass 
Surfaces with a gum arabic solution, or to 
other surfaces ‘with either white shellac oF 
clear varnish. The entire surface should after- 
wards ‘a coat of the shellac or varnish, 
Which ‘will effectively conceal the method 


Used. The films may be colored or tinted with 
water col f desired, in the same 
manner jphs on paper are 


treated —Gronct. S. GREESE. 


TESTING MOTORS BY SOUND 


Farer knocks or grinds in motors or gear 
boxes can be clearly heard if the mechanic 
places a flat stel scale or a metal rod between 
Fis teeth and rests the free end against work 
to be lested—Hanoto C. Brat. 
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Make your own Christmas 
card with 


G-E Mazpa PHOTO LAMPS 


G- MAZDA 
Ptehash lam 


25¢ 


G-B MAZDA 
Phossod lamp 


Christmas cards are easy to make . . . and loads of fun s . « 
thanks to G-E Mazpa Photo lamps. 

These magic lamps open scores of possibilities for creating “different 
cards . ...as well as for capturing happy moments the year ’round 
through INDOOR PICTURES. 

G-E Mazpa Photoflood lamps, used with supersensitive film, enable 
you to take dozens of pictures at night . . . SNAPSHOTS, if you use 
camera with a fast F/6.3 (or faster) lens; TIME EXPOSURES of one or 
two seconds, with box or slow lens folding cameras. Excellent for 
taking home movies. 

FOR BABIES, PETS and action scenes, you need G-E MAZDA 
Photoflash lamps. They make such pictures as easy as snapshots in 
sunlight. Use them anywhere (operate on batteries or house current) 
with any camera which can be set for “time.” Each lamp gets one 
picture. 15 cents list. 

Your druggist or camera dealer can supply you with lamps and 
film. General Electric Company, Nela Park, Cleveland, Ohio. 


GENERAL € ELECTRIC 
MAZDA PHOT. eMES. 


FORDS AND CHEVROLETS 
CAN HAVE PUROLATOR PROTECTION” 


This is in answer vo the many inguiries 
that come 1 us from Ford and Chevrolet 
woes. 

Fords and Chevrolets are not equipped 
with an oil filter atthe factory .. . bu your 
‘own service garage is now prepated to fu 
nish and install a Purolator Oil Fiker « 
expecially designed nd engineered for 
these 10 jobs. 


[AND YOU COULDN'T MAKE A 
BETTER INVESTMENT 


Your Purolator will catch and hold the 
ire and grit and fine metal particles and 
hhard carbon that settles ia crank ease oi 
will keep these grinding, abrasive sub- 
stances out of the vil stream and away 
from your engine . .. will lengthen its life 
and its smoothness of operation. 


cis these destructive settlings that wear 
‘out bearings, score cylinder walls... . cause 
costly repairs and replacements . . . send 


‘many a car to the junk beap, loag before 
its time. 


MOTOR IMPROVEMENTS, INC 
ewan, New Jency 
Tam inereted in a Purolator fot 
(check here) Ford Chevtlet 
deg ie without soy bliation, farher 
Se Seer SidS Sopp RT 


‘The economy, the long life and the satise 
fying smoothness of operation developed 
by the use of a Purolator Oil Filter is al 
ready known to millions of experienced 
‘use as original equipment 
‘80 longer confined 10 i 
Apart from these rwo makes, more than 
of all cats sold ia this counery during 
the frst six months of 1954 left the factory 
equipped with « genuine Purolator Oil 
Filer. 


The cost of a complete Purolator Filter, 
especially designed for Ford and Chevrolet 
passenger cars or trucks and including all 
the necessary fittings, is only $5.00, plus a 
sevall charge for installation. 


It will pay for itself many times over... 
both ia actual dollar savings and in satis 
faction, 


If your own favorite service garage hasn't 
yet heen supplied with this material, just 
lip and mail this coupon. 


‘We will tell you how you can be promptly 
served, and will also send you an “Auto 
“Almanac”... an unusual booklet . 
interesting and instructive. 


PUROLATOR 
The Oil Filter on Your Motorcar 
Asse Wider Swectind Pitas 


ADJUSTABLE CUTTING 
BOARD FOR GLASS 


PIECE of 4 in, thick insulating board 

about 18 in, square with an adjustable 
straightedge as shown forms a convenient de- 
vice for cutting stall panes of glass. Tn mak- 
ing the guide, four pleces of wood 3 by 134 
by 18 in. and four pieces ¥4 by } by 18 in. 
are needed, One piece of the heavier material 
{nailed to the base to serve as a backstop 
for the glass, To this is hinged another piece 
which holds the bolts with thumb nuts for 
{Adjusting the length of the guide strips, These 
Strips are ruled off in inch and quarter-inch 
‘marks for convenience. 

Tn use, the straightedge, which is nailed to 
the puide strips, is adjusted to the desired 
sige and the thumb nuts are tightened, After 
the piece tas heen cut, the whole euide is 
Tifted up, leaving the base clear for use in tap 
ping and breaking the glass —Eattt PEARSON. 


COLORING BRASS AND COPPER 


‘Titra is one really permanent color that 
may he applied to brass nr copper. Althoush 
this requires quite a little work, it is well 
‘worth the effort 


mouthed glass container not 
sore than jal! fl of commercial mite ci, 
fand pat into this all the serap copper that the 
fcid ‘will consume. Do this out of doors and 
be very careful tot to get the acid on the 
hands or clothing When the acid is ready, 
either dip the pieces to be colored into It, of 
oat thoroughly with a swab, ‘Then heat them 
evenly until they take on, first a green, then 
St dark brown color. This is best done with a 
Biowtoreh, and the heat should be turned off 
the moment that the whole piece Is brown. 

Let the work cool, brush off the acid dust, 
and repeat. Sometimes three or four applica~ 
tions are neceesiry 10 obtain an even black, 
Finally, dust off, apply a good floor was, and 
polish 

“This finish surpasses any enamel and will 
pot discolor. There is nothing that will affect 
itescept fire or acid, 

With hammered copper, the work should 
bbe gone over with jeweler fine emery paper 
{0 bring out the copper hizh-lights before it 
i wased and polished-—Dicx Hercissox, 
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HOMEWORKSHOP GUILD 
(Continued from pase 72) 


had been completed before the dub was or- 
ganized. Mr. Boeser’s project was a round 
Uilting picture frame of vermilion wood. The 
club as a whole did not enter competition in 
the fair, Dut it was nevertheless awarded 2 
special Blue ribbon for merit. In open compe- 
Ution the members took seven frst prizes and 
fix second prizes, About 1,500 visitors a day 
for the six days of the fair saw the club's 
moving picture, which ran continuously. Tt 
showed the members of the club at work do- 
ing Wood. turning, hammered metal work, 
‘model ship building, photomicrograph, weld- 
ing, and show-card’ lettering. "The Topeka 

iub has received as many as ten applications 
for membership at a single meeting 


YTHODS of wood veneering were dem- 
‘onstrated by Guy H. Moore at a special 
imeeting of the Bison Homeworkshop Guild, 
ZN, Yo recently, and at later 
ing. Profesor Hammonds gave an 
Tustrated lecture on the pouring of the 200- 
lens for the new California Institute of Tech- 
nology telescope. The elub has been invited 10 
tise the elubeooms and facilities of the Butlalo 
Engineering Society in the Hotel Statler. In 
ppreciation of this generous offer, the club 
{invited the 400 members of the Enineering 
Society to. attend one of its meetings in 8 
body, and the invitation was accepted 
"The Tucson Homeworkshop Guild of Tuc- 
ton, "Aris, iv now meeting regularly once a 


week. Permision has been obtained to use 
{public school mandal training shop, when 
‘desired, at a smal fe. 

"The ‘Eugene Craftsman Guild of Eugene, 


Ore, has been offered the high school shop 
clasaroom for meetings whenever desired. This 
tender was made by Dr. O. N, Mickelson. An 
Invitation has been accepted {rom Mrs. Ralph 
Pherce to. vit Mr. Prerce’s machine shop, 
where a demonstration will be given on the 
Gril press, lathe, and stampins machine 

he. Hillings Homeworkshop Club of ‘Bil 
Tings, Mont, has outgroven its meeting place 
ind is now” planning either to rent one of 
onstruct a elub building of its own. Its shop 
‘equipment was recently increased by a lathe 
‘a cireular saw, and a plane 

he Homectaft and’ Modelmakers’ Guild of 
Richmond, Va., was xiven a display booth at 
the 1934 Virginia State Fair. 

“The Jacksonville Homeworkshop Club of 
Jacksonville, Fla, gives added interest to its 
imeetings by’ awarding an attendance prize to 
the holder of the lucky number. As a club 
project, the members are constructing eab- 
{het to'hold the magazines, books, and cata- 
logs that are rapidly aecumilating in the club 
brary 

"The Elizabeth Homeworkshop Guild of 
Etvabeth, Nt woring on Bans for 
‘exhibit a Tooking for a permanent 
home that will be convenient for carrying on 
its expanding program of activities, 

Delailed information about the Guild and 
how to organize a club and obtain a charter 
yr be sent to any reader who fils out the 
Following: coupon. 


National Homeworkshoo Guild 

{C/'o Popular Science Monthly 

Si Fourth Avenue, New York, N.Y. 

I, um inetd. tothe home wort, cb 
et pd wish Rue what the Natoal Hse. 

wr 
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New Drill Press 


New “DELTA” Models Now Complete 
Full Line of Modern Drill Presses 


Two new “Slo-Speed” Drill Presses together with other models now makes 
available Delta Drills for every purpose—in home workshop and factory alike. 
A Delta Drill Press is almost a complete workshop in one tool. It can be used 
for mortising, routing, drilling, carv 
ing sanding, shapingandsurface grind- 
ing. Delta Drill Presses em- 
body Delta “quality” 
throughout—and yet are 
priced at unusual low price 
levels. Send for catalog. See 
coupon below. 


Intent member 
the “Delta” fame 
iy are indent ive 

he i. 


ewasitte “NE 
SEND FOR CATALOG 


‘The 1025 catalog of Dea quaty motordciven tos new off the yn, 1 le crowd with photacepta 
22 (Aitmiton howe the sw Bae of 1049 Tats tose N shown how Dua to ty but to send the 


a 7033 Delta cataior with 
Ee ag Pins iy foc at ae te Bk 


rung mate en many ine pan sh 


"taiaiae of duality 
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as 


A sudden leak in the beating 
blithe er ene is 
“water squirts from a dent in 

‘auto radiator—a drewer knob pulls 
‘out — screws strip 
from and loosen the 
door lock—a water 


Perot 
eaaeae 


spain 
FS Tape 
ee. 
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Smooth-On No. 1 expands in 
bordeing ant whe male 
ya the metal ta 
wich hfe nace, "Power 
Blan engieer, sbop”ftemen 
ra preci aon 
Dil not 
tional fe i 
Iabor a 
Job Fenn ory 
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SNCOTILON MEG. co. 
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4 Tommunipew Ave, 
Jeney Cy. No 
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Plans for Last-Minute 
Christmas Gifts 


‘OU still have time to make a last-minute 

‘Christmas. gif, especially. if you chouwse 
cone of the projects marked with a'dagger (7) 
inthe following list of blueprints 

‘Our blueprints are each 15 by 22 in. and 
cost 25 cents a sheet (eacept in a few special 
fuses). Order by number. The numbers are 
fiver in ialie type and foliow the titles. When 
{wo of more tumbers follow one title, it 
means that there are fo or more blueprints 
in the complete set. Ifthe letter “R” follows 
A number indies at the corn € 
fet of blueprints is accompani oto 
SaphcilyUittrated itracion which up. 
Plement. the drawings. If you do, not. wich 
this supplement, omit the letter “R” from 
Your order and deduct 25 cents from the price 
Buen Tmupictans aloe’ are 25 eats hy 

“Many other blueprints are availa 
aa stamped and addressed envelope for 8 com- 
plete lst. 
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SHIP AND COACH MODELS 
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‘ul Wheels of 
INDUS 


TRY 


Grinpinc Wueets. Yes, they’re 
vital to industry — over two 
hundred grinding operations in 
the making of an automobile 
—they grind on every type of 
product from a needle to a 
Ax1 Vali Bond battleship. 


Millions of grinding jobs in 
the world mean millions of 


grinding problems — abra 
problems — Norton Abrasives. 


Sound Advice to 


Miz 


ageme 


Keep an eye on the wheels of in- 
dustry — on vital production tools 
—on grinding wheels. Low cost 
and correct grinding go hand in 
hand—with Norton Abrasives. 


Norton Abrasives~ 
Where they fit in Industry 


(crystalline aluminum 


Alundum Abrasive “""Xige Alo} 


Combines hardness and toughness—the most widely 
used of all abrasives. A product of the Norton electric 
furnace abrasive plant. 


Crystolon Abrasive (eilicon carbide, SiC) 
Its hardness and special characteristic 
supreme in certain fields such as ston 
the cemented carbides. Also a Norton el 
plant product. 


Norbide Abrasive (boron carbide, B,C) 


The hardest material ever produced by man for 
commercial use—an exclusive Norton product. 


monds, crushed 
ized) 


Bortz Abrasive 


The world’s hardest known natural product. Itsfield for 
grinding and lapping is the modern cemented carbides. 
e 
NORTON COMPANY. W r. Mass. 


Jing Corp 
‘Troy, New York, 


Leading NORTON ABRASIVE Products 


Norton Grinding Wheels head the 
procession—at work in every metal 
working industry—edging machine 
shop tools, sizing and finishing thous- 
ands of machine parts, cleaning or 
snagging rough castings of iron and 
steel and cutting off bar stock. And 
in the industries of lumber, stone, 
lass, agriculture, paper and leather 
they have their work to do. 


Sharpening Stones (India Oilstones) 
Rubbing Bricks and Blocks—tools of 
the factory, workshop and home. 
Abrasive Grain for Polishing— 
thousands of tons annually to polish 
the industrial world’s metal 


Abrasive Paper and Cloth (sand- 
paper)—another product for factory, 
Uockshop and home, 

Norton Refractories and Labora- 
tory Ware—for the efficient handling 
of heat in industry. 


Norton Porous Plates and Tubes 

important in sewage disposal plants 
‘activated aludge type) and in Indus- 
try for aerating, filtering and diffusing. 


Norton Pulpstones—for converting 
logs of the forest into wood pulp for 
the newsprint industry. 

Norton Floors— Alundum Tiles, 
Treads and Aj jes that_make 
walkways non-slip and durable. 


Nontow Anc Tyre Etecrric Furnace 
‘Alundum Abrasive 


Nonrow Resistance Tre Etecrnic Furnace 
(Crystolon Abrasive 


MAKING A WIND GAUGE 


(Continued from page 65) 
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the four revolutions have been calibrated, lay 
the tral dal over a sultable piece of card 
board and transfer the points abd circle cen- 
ter by pricking through with a needle. Then 
{nk in the eiteles and divisions om the card 
Board, cut out the dal, and mount it on a 
Plywood base, fting it'for installation. 

1 the anemometer is to be portable, screw 
the housing directly. to the dial, and leave 
the wire index hand in place, It can then be 
Set in any desived lace to tet the wind, and 
fan be ised to calculate the flow ‘of arin 
Veruilating ducts or between buildings. It the 
‘wind is steady, the hand will practically come 
torre over the mark showing the veoctys || 
ti my, the wane wil online and 

sof the swing will be read 

mount the anemometer on a building, 
such’ as the garage, bolt the ‘housing to 3 
Suitable block to straddle the ridge’ boards 
fF to level ton the slope of & shed rool 
Bore a sin. hale through the root for the 
index spindle, and, before mounting te, i 
strument, solder this spine in the end of 
the bolt spindle, ‘Thrust i through the bole, 
Smear the underside of the block with roof 
fog tar, nail It securely, and ‘coat the 
side with tar, Put temporary shed or 
tr over the fnstrument to shidld i from the 
Wind unt the dali st 

‘Mount the dial upside down under the 
roof or ceiling. Por this use, of oure, i 
Ist be ‘calibrated inthe opposite dretion 
{o one used for a portable Instrument Since 
the Vanes are free to swing through, more 
than’ one revolution, a telitale ie needed. to 
Shaw What eee i to be read, ‘This consists 
fof two dock wheels,” A'small pinion, dred 
{o fit the index spindle; is pushed up close to 
the dial and soldered. ‘The large ear is 
tnounted on the dil in mesh with the other 
by diving a nail through the center, anda 
hand's painted on one spoke. Mark the dal 
IM co. correspond, count around as. a0 
teeth as there are teeth on, the’ pinion, and 
mark “2. Likewise orate 8 and "42" 

"The hand maybe soldered or screwed on 
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DAISY MANUFACTURING COMPANY 
230 UNION STREET PLYMOUTH, MICHIGAN 
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GUNS AND SPARS FOR OUR PRIVATEER 
(Continued from page 69) 


Cans MAR, 
weet gs 


Large eu in 
and lalla of the: six-po 


‘The gaffs and booms are thickest one third 
fom the masts. The ends are slightly fattened 
to take the jaws, which ate ged and riveted 
through and ave holes in the ends for 1 cord 
parrel, At the end there is cleat on ‘either 
fie to ‘keep ‘the sheets. in postion but stl 
enable them to turn Outside of thee fs an eve 
fn either side forthe boom topping its. For 
these, bore a herlzontal holes pass the two 
ends of a bight of thin wire throu, pase one 
fod ack, wt and ut ti endo The er 
nthe futock bands and the deadeyes of ti 
bbowsprt shrouds ean be made the same Way. 

"The Jibboom i thickest at the cap, as 
three ‘holes for the stays, and a stop (step) 
for the martingale at the end 

"he fore-topman otal a8 fea the 
cap, then tapers very slightly tothe ‘ead, 
‘where there litle op, thus reducing The 
Uhicknesty and ‘another similar stop. at. the 
{opgaliant masthead? these, of course, form 
tne spa withthe poe. ts bore cross neat 
the end Yor the ‘i, which a. bar lying 
‘eros the teestetrees to prevent i from slip 
ping down. Tels also boeed fore and aft near 
the topmast and topeaant masthead for the 
apd alae = 

"malp topmast is similar, escept that 
there i only, ae stop (Uae s,m topmallant 
toast). Te died foe the fil and afl topmal 

ds, The other spars ate for the instal 
(which may be omitted) and are ike ast 
‘boom and yard 

"The dolphin. striker, (martingale boom) 
Tuooks intovan eye under the cap. Tt has 
sop neat the end and ite eves cm each side, 
‘ne third up 


TABLE SHOWING LENGTH AND 
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and complete the model. 


NEVER throw scay short aud 
vgly eoorncont tool bits; they 
handy for nse sith small 

i bars, 


A. good kitchen cleanser dissolved in 


compound 
bri rng 
sam be inured by placa 
bor between enters 
Tndleator tw the tool post 
When calipering a bore in cast trou, be 
re thatthe stationary Tog of your callers 
nat resting In apot thet i slighty 


In general, the cutting speed for high: 
speed drills can be figured at two or three 
times the speed recommended for carbon 
steel drills. 

14 1 becomes mecessary to make a spring 
collet, remember that the slots should not 
be cat all the wey out, Leeoe « Ucht web 
to protect it from searping in heat treat: 
ment and during the internal and external 
vinding process. It is then a simple mate 
fer to use a thin elastic grinding wheel to 


‘alsh the stots on the nase of the collet, 
Thin tools or anges should wat be 
marked ‘ith an etching machine “of the 


Clovtrie type a1'the heat may warp them, 
Stencil chem Before they are’ round. 


A feed mechani oho thes pice 
of machinery "apert con ‘bat tr together 
stein, but the Jac is tht he may wot be 
ou head to do tt. Always mabe 1 « prace 
tice, therefore, to stencil all parts when 
‘Gmantting them, 


SUBSTITUTE FOR ROUND 
BELT MADE OF STRING 


{is rate midst of a rush order that called for 
several’ days’ work ‘on my band saw, the 
‘sin. round leather belt broke several times, 
and T finally made a substitute of white store 
String. With two renewals, it has given good 
Service for more than'a year. 

"To make such a belt in an emersency, take 
out ten sirands of the tring about ft. 


tinue tying sinsle knots I ft. apart the entire 
Jensth of the belt. Place the belt around the 
prlleys, bring the two ends together, and tie a 
Souble knot, pulling the string as tight as pos 
‘ible. This double knot will ride the small pul 
fey’ smoothly, and the Knots in the belt serve 
{to Keep the strands trom breaking. With ex- 
cessive use, the string belt will stretch consid- 
feably, and it is necessary to keep it rather 
fronce L, RAMON, 


POPULAR SCIENCE MONTHLY 


the southem map in January. Algol, or the 
Demon, goes throush its changes in briliancy 
fn about nine hours, At its brightest itis a 
second magnitude star (like those in Uhe big 
dipper's handle). It remains bright for two 
land one-half days, Then i fades for four and 
‘one-half hours and becomes an inconspicuous 
ourth-magnitude star, which it remains for a 
ew minutes only. td increase In beihtness 
falso takes four and one half hours, The inter= 
‘al between times of minimum brightness 
two days, twenty hours and forty-nine mila 
lules, #0 you can caleulate its periods. ahead 
for yoursll alter observing one of thes, 

2. PLEIADES: This beautiful litte group 
is high on the eastern sky in December, and 
equally high on your map. The Pleiades were 
Among the first objects. studied by Galileo 
‘wil his frst telescope. He counted thicty-six 
Sars in the group, which was beautifully de- 
Sere by Teams inthe hese, a sears 
fof fireflies tangled in a silver braid.” ‘The 
Pleiades is a part of the constellation called 
Taurus, of the Bull 

3. HVADES: This group, abo in Tuarss, 
ls near the first magnitude’ star Aldebaran, 
Which forms the Bull's eye. It is somewhat 

imilar to the Pleiades. An opera slaw gives 
You a beautiful picture, and a stronger Hed 
ilass enables you to see many more faint 

iar, ineluding several double stars 
GREAT NEBULA in ORION: This is 
conly one of the many beauties exhibited by 
this magnificent star group, whieh hangs if 
the southeastern sky ‘during December and 
Fg aed roses to the south by 

farch, ‘No other “constellation contains 20 
many bright star, Look for the tbl with 
{Your glass about halt way down the row of 
Mars whieh hangs like a sword fromthe 
famous belt. Even an opera. glass will show 
YYou faint stary in the nebula itself, and a field 
Hass makes them much plainer, 

EAT CLUSTER in Pi 
see this lovely abject we must 
feus. The cluster ean be seen with the naked 
tye as a fuzzy star at the top of the conse 
fation, An opera glass brings out some of the 
many faint stars, a field glass more, and a 
fall telescope makes ie a maxnificent ball of 


ns. 

6, GREAT NEBULA in ANDROMEDA: 
Thik famous, objec ie tocated ih in the 
western sky for December, when it should be 
fobwerved, as by January itis on its way to the 
horizon. Tt can be teen with the naked eve om 
a'moonless night. With an opera. glass it 
Shows as a wisp of light like that indicated ix 
the small cigcle beside Map No. 6. The 
ttronger the plas oF Llescope, the more beas- 
{iful and interesting the nebula becomes. 

7, The VARIABLE STAR MIRA, in CE~ 
‘TUS: Look for this star in the group called 
the whale, about half way to the zenith on 
‘your western map. Tt fades from the second 
Inagnitude to about the tenth, when itis in- 
Visible to the naked eye for five months. 
Eleven months are required for this long: 
period variable to complete its full eyele from 
Imasimum to maximum. No wooder the 3n- 
Gents named (t Mira, oe the wonderful one 

's. STAR CLUSTERS in CANIS MAJOR: 
Souibieast from Orion, the blazing first mas= 
nitude star, Sisius, wil guide you to a Beld 
that richly’ repays study with an opera of 
field glass, The cluster marked "41M" 1m the 
map is only one of several in the near neigh- 
othood of Sistus, 

9, PRAESEPE, or the BEEHIVE in CAN- 
CER: The faint constellation called Cancer, 
fr the crab, is rising in the eastern sky during 
Fegan, ad aboot af way’ ap the ky fe 

‘ehruaty At is center your opera slass wil 
show you a crow oF cluster, of lovely ttle 
Stars, with a brighter one on’ each side. This, 


cluster is also called the Mancer and the two 
stars the Ass Colts, feding from it, Galileo's 
telescope enabled hima to count thirty-six stars 
im the Manger. 

10. The RADIANT of the LEONID ME- 
TEORS: Late in February you will see the 
constellation Leo, the lion, ring in the east 
Whie you are sweeping the bead o the sce, 
note that this the point from which the 


y Way here fs 


so rich that it repays much study with both | 


‘opera and field glass. In Cassiopeia, im 15 
appeared a new star, or NOVA. In that year 
it blazed out and outshone even Sirius, thea 
sank (o invisibility ip about a year and a half, 

12. The COAL SACK in CYGNUS: Here 
also the Milky Way is glorious in a glass, but 
is marked bya black spot, called the ‘coal 
sake may be caused by ‘a cloud of dark 

13, DOUBLE STAR in DRACO: North- 
west of the poleslar, near the horiron in De. 
‘ember, look for five stars forming the bead 


of Draco, the dragon. One of these is double | 


‘and is.a good test for the power of an opera 
floss. Try this star again next summer when 
[willbe better placed for observation. 

1s. The WATER JAR in AQUARIUS: 
‘You ‘will find this striking litte triangle above 

we southwestern horizon in early December. 
‘Sweep your glass southward and you will see 
a lovely stream of little sparklers, which rep- 
resents the water being poured ‘for the j 

15. The GARNET STAR in CEPHEU 
‘This faint constellation i at the let and be- 
low the polestar in your Northern tap. Map 
15 shows the location of the Garnet. Star, 
whieh is the reddest star visble to the naked 
eye. In the opera glass it can be found more 


Dipper’s handle is the horse, 
Mizar. The rider, Alcor, is insmediately above 
it, The rider was also called the proof by the 
Aan, meaning the proof of giod eyesight 
if you can see it 

17. STAR CLUSTER in GEMINI: In 
the Eroup called Gemini, or the (wins, (east 
fem map) look with your opera plas near 
its western end for the cluster “38M” at the 
center of a gorgeous field of small stars A. 
field glass brings out more details, 


FALSE RAINBOW CAUSED 
BY SUNLIGHT ON CLOUDS 


Brasirr patches of color sometimes seen 
bigh up in the sky. near the sun are not al- 
Ways rainbows, it is explained by Dr. W. J. 
Humphreys of the U.S. Weather bureau 
‘The false rainbow is usually richer than the 
true arc in greens and reds It is caused, not 
by the sun's ight striking falling rain, but by 
its diffraction in the minute particles of moi 
ture contained in filmy clouds, Thoush occur- 
ing rarely, Dr. Humphreys stys, the fake 
rainbow may be seen by a watchful observer 
‘once of Grice @ year. 


USE FOUND AT LAST FOR 
RARE METAL, INDIUM 


Nuaary seventy years after its discovery, 
commercial we has been found for the rare 
Svery-colored moetal known as indium. Plated 

‘upon electric famp reflectors, it has 
been found to reflect hts af various colors 
with greater fidelity than any metal yet wed 
for tins parpase 
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TOURING WINTER SKY WITH OPERA GLAss | NOW IT’S EASY 


TO CHARGE 


$1ZIS comer 


(Slightly higher west of Rockies) 


Cold weather . . . hard 
starting . .. many elec- 
trical accessories (heat- 
er, radio, two horns, 
etc.) ... help drain your 
car battery. Finally, the 
battery goes dead’... 
then it’s crank or push 
to get started, All that’s 
annoying and danger- 
ous. But, you can pre- 
vent his 5-amp. 
Home Battery Charger 
keeps your car battery 
fully charged always. 
It’s as easy to use as any 
| appliance. Plugs into 


provide 
i} easy connection of 
| Charger to battery 
through special Ge 
ring post. Say 
good-bye to your run- 
|| down car battery trou- 
|| bles. Mail the coupon 
today for complete in- 
formation. 


GENERAL £3 ELECTRIC 
AUTOMOTIVE PRODUCTS 
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Every one wants 
to own a new 


Flexible 
Flyer 


ape Now it in ros 
arg ra tomer 
Kee sl carhe klar 
lined chassis and eer Roce of Flexible 
Flyer, You want the Super-Steering that kes 
ya gor are Be 
et He eee cg 
Zac nal met bow oe Sb 
cad 
ia 
Er 
S. L, ALLEN & CO., INC. 
465 Glenwood Avenue, Phila, Pa. 
so seh stl apn 


FREE. Thore's @ miniature model 
of Flexible Flyer waiting for you, 
free! It's yours for the asking. 


sy Runners, eel 
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HERE'S THE ANSWER 
(Continued from page 50) 


Removing Ink From Wood 


HL G., ar anos, stat. Ink spots in wood 
generally can be removed by washing the sur- 
face with a strong solution of exalic acid. Make 
the solution by’ disolving as much crystal 
foal acid in water as it will bold. When the 
spot has been bleached out be sure to remove 
all traces of the acid. 


Safety Match Striker 


N. W, mixsoare, i An abrasive surface 
for use" in scratching and igniting “safety 
matches can be made cally by ming re 
Phosphorous (nine parts), pulverized. iron 
Dyrites (seven parts), pulverized glass (three 
parts), gum arabic or glue (one part) and 
Wwater, spreading it im a thin coating on card 
board, and allowing it to dry. 


Pulling Out of a Skid 


FS. K, Jr, uvscmmono, va. To bring a 
car out of a skid, the front wheels should be 
turned toward the direction in which the car 
is skidding. If the motion of the skid is to the 
ight, the wheels shouldbe turned to the 
Fight. If i isto the left, the wheels should be 
turned to the left. In this way the rear wheels 
will be forced into line with the front wheels. 


No More Wash Days 


is te tha. the government recall 
~ — time to time and washes 


a 


id mnader' bls to chan the nd revive 
their crispness but this practice was abandoned 
several years ago hecause it shortened the life 
Of the paper and faded the printing. 


Sun Not So Hot 


Q—is rie sex the hottest body in our 
heavens?—R. Bi, Salem, Ore. 

‘AX, iteae’ are blue-hot stars with tem- 
peratures as high as six times that of the sun, 
Astronomers have located over seven hundred 
‘of these so-called blue-hot stare 


Change Sex at Will 


E. F. D., sr. avousrim, rLA. Strange as it 
may seem, oysters have no fixed sex. If she 
desires, a female oyster after tiring of the 
duties ‘of motherhood can become a male 


Money Talks In All Countries 


Q—1 rene such a thing as a universal 
language? What tongue i used at meetings 
of the League of Nations?—1.0.P, Montreal, 
Quebec, 


rpever met with 
called univers 
language, “Esperanto,” was devised by Dr. 
Zamenbof, a Russian, in 1887. 


HESE questions jrom readers have been 

selected from the thousands answered by 

our Information Department. Due to the 

large mumber received each month, letters re 

Questing information “ll be anrered only 
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HOW TO CONSTRUCT SKIS 
(Continued from page 72) 


12 to 15 in, long by the bread-and-butter 
method and nail the pieces together. ‘The toe 
should be bent up toa height equal to the 
Width of the ski—in this ease 334 in—so lay 
‘out the curve on the 4 by 4 in. piece from a 
point 8% in. from the end to a point 334 in. 
from the ede. When the block is trimmed to 
the line, nail it securely to asingle larger board 
‘When placing the block, leave enough space 
beyond the curved end to put another 4 by + 
by 6 in, block, 

‘The second block is built up in the same 
way as the frst but instead of curve there 
[a shoulder cut into one side of it, 94 by 4 
in. The point of the shoulder is placed against 

we curved block as 


rown, Hol it in thi 
position while the toe 
Sf the ski is placed 
against the » curved 
block. Naw move the ‘ 
smaller black. up 
rst the ski as 

stugly as possible and 
‘na it securely to the 
board, “Tie the tw 
blocks tovether on top 
bby nailing on another 
ice. of scrap. wood, 
je sure its all Very 
strong. 

Wrap rags around 
the toe of the ski to. 
poiat a little beyond 
the place the “bend 
ends, Hold the 
wrapped end over & 
Tange kettle two thirds full of boiling water, 
and dip the water onto the rags. Four or five 
‘minutes of this should soften the wood sufl- 
cently, 
jet the ski into the bending form as quick- 
ty as posable, but do the actual bending very 

lowly. With the toe in place, bend a little 
fand then let up on the pressure; then bend 
‘again, this. time a litte more, and release 
‘ain’ Continue in this manner until the 
whole curve is bent. ‘Then hold the ski in 
place with & hand screw or large C-clamp 
(eagpinge clamp) 

Shi Poles. While the bend is setting, you 
can make two ski poles from a bamboo Tus 
pole, They" should be. about 454 ft. long 

ug, one end of each pole with a piece of 
wood. Lash the end with wire to ‘prevent 
poling, and insert 20-penny spike after it 
has bees! cut off and pointed. ‘The snow ring, 
about 6 in. in diameter, is formed from the 
fron wire with rawhide’ webbing. Drill two 
holes about ¥ in. in diameter through the pole 
at right angles to each other and about 6 oF 
4 in. from the spiked end. The webbing is 
formed as illustrated; that is, the rawhide 
strips are passed through the holes, and a turn 
is taken around the ring at four points, 

Toop is also made of rawhide and 
should ‘be large enough to allow free move- 
iment of 

Finishing. When the skis are completely 
dry, sindpaper thoroughly. Two or. three 
canis of spar varnish on the top and sides are 
fall that necessary, but the skis may be 
Stained any color desired and the line design 
filled with a contrasting color before the var- 
nish is applied, No finish other than wax 
should be’ put on the bottom or runner sides 

‘Harness. The harness consists of two straps 
with buckles for adjustment. One strap passes 
Urough the ski and over the toe; the other 
fone is fastened to the toe strap and. pastes 
farounid the heel. 

‘The footplate is a piece of ribbed rubber 
matting, cemented in place rather than tacked 
Place the foot in position on the ski and mark 
off the spot it covers. "The plate should ex- 
tend an inch or 30 beyond the actual toe and 


‘The upper and lower 
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Send for FREE 40 page catalog. 


sorishops hove followed the DRIVER plan of 

Sioring with one machine and adding’ ethers 

Sr the need developed. DRIVER does not 
penalize the prospective home crafts: | 

‘with prohibitive cost for the 

rel ata 

These factors hove combined to 

moke DRIVER by far the most popular 

homecraft tools buil. See your decler 
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EVERY craftaman has certain difficulties he 
dreads to encounter . .. cross-grain cutting, 

chipping, splitting, tools being 
id. many’ others. Mott of them 
can be avoided with Genuine Masonite 
PRESDWOOD. 

‘This all-wood material is absolutely grain- 
teas, Tt comes in boards 1/8”, 3/16” and 
1/4” thick, 4 feet wide, 12 feet long. Will 
not chip oF eplit, Moisture-resisting, it will 
not warp. Contains no glue or binder to 
dull even the finest edges. Natural warm 
‘brown surface can be used without further 
treatment. Or it can be varnished, lacquered 
for enameled with any standard finish. 

People everywhere are modernizing their 
homes. Home-craftsmen are finding they 
can make alterations themselves . . . with 
PRESDWOOD. Ideal for shelves, cabinets, 
closets, stairs, walls, partitions and ceilings. 
‘Tey it yourselft 

PRESDWOOD is sold by leading humber 
dealers everywhere, in large and mall pieces 
+++ very reasonably priced. Send the cou- 
‘pon below for free booklet giving plans and 
specifications for many useful articles. 


MASONITE CORPORATION 


111 W. Washington St., Chicago, 1. 


MODEL RAILWAY SETTING 
BUILT ON LARGE SCALE 


LTHOUGH 50 many 
‘eager to construct. 
ing for their model railway system, they can 
id little practical help in books or elsewhere 
jo two settings, of course, will be alike, but 
T have had long experience in building model 
scenery and can offer afew pointers tha 
will enable anyone to make a good start in 
‘Gesigning a realistic layout. for’ his railroad 
Nothing is of greater help in making a model 
system interesting to operate and watch than 

2 good setting 

First, make a relief sketch of the scenery 
that is to be constructed. Then build the re 
Auired relie out of scrap lumber. Old boxes 
are the very thing. The general method is as 
Shown in the deawing below. When the un: 
erconstruction is complete, sinall mesh chick. 
‘en wire is tacked to the woodwork and bent 
‘with the hands to form the ex 
quired. 

‘Next take burlap or sackcloth of large mesh 
and sew it with string to the wire. If a small 
hillock or Knoll i needed, newspaper say be 
crushed i the hand and shoved under the 
Sicking. 

T 


‘work is, now ready for a plaster of 


Paris mixture. ‘applied in tall quan: 
titles so that as little waste as possible is 
ea ree cups at a time, for 


‘very quickly. While 
applying the plaster, form the sacking and 
Plaster into the sbape desired, 

When the plaster is dey, sive the whole 
surface a. good coating of size or very" thin 
flue and let & dry for twenty-four hours of 
fore. ‘This leaves a hard nonporous surface 
that will stand a certain amount of weat. A 
food thing to do i to scrape off all the small, 
ough edges before applying the site 

‘The whole surface is now ready for the 
paint. A coat of green & the best founda 
tion, and when it dry use a sponge to ap- 
ply gray and brown for rocks and earth, with 
2 touch of red here and there. A small patch 
‘of yellow with spots of red give the appear- 
ance of flowers. ‘Trees at a distance are strips 
‘of sponge dyed green and touched with brown 
fand’ red. ‘Trees in the foreground are more 
‘ficult to make, but can be prepared with & 
little ingenuity.—-R. S. Rovaxs 
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SCALES ON METAL 


st maa 

i ee 
Rae 
Ceres 
cama 
popes 
busses 


and a vise. Should 
the work call. for 
nambering, a set of 
Small steel figures 
may be purchased. 

“Two. samples. of 
finished work are ilustrated—a_ quill for a 
ddl press and the tallstock spindle of a smal 
bench lathe. Both scales were made a8 shown 
im the photograph below. The blade of the 
square fe reset for each cot, 


THE 94 ewig by 9” el "Werabop” Lathe Bc 
Geseds e Catang Mend Wang Lhe Coe 
betel te wor turn nd mubine Spt Graduations ext by 


Sind with a chisel 


—————E 
a —— 


‘The chisel must be ground so that the edge 
TUL Rag the end of the combination square 


WHAT CAN YOU DO. 
WITH ONE INCH? 


find extend the cuts to Uhe various lenaths de- 
Sired to indicate fractions of an inch, 

‘Go over the cuts lightly with a fine-cut 
file and polish with fine sandpaper wet wi 
coll, rubbing along the length of the piece 

‘The long index line may be laid out with 

ing gage and deepened with the chisel 
‘oF the work may be centered in a lathe 
he line seribed with the aid of the slide 
RG, Betas, 


PUZZLE FANS! 
A REAL CHALLENGE 


WRITING ON CELLULOID 


Wrens it is necesary to write on articles 
made of celluloid, oF celluloid composition 
Scetic acid may be wed as an ink. The dilute 
lation (25 percent) sold in drug stores is 
table for this purpose. When dry, the wi 
will have a dull appearance. The acd 
be colored, however, by the addition of a pi 
‘meat. Dark red may be produced by the addi- 
tion of a small amount of methyl orange, af 
| indicator, which turns red in the presence of 


ELECTROTRIM 


1S SHOCK-PROOF 


@ 
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| HOW TO CUT GRADUATED 


M | an acid. T use this ink in writing’ on drafts- 
man’s trianglex—Evosse Pont 
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NEW GEM MICROSCOPE, AS ABOVE 
‘WITH CASE AND BOOK, $14.50 


Yields finer details than some costlier micro- 
scopes, Magnifes 75 to 172 diameters. Extra 


Tens, magnifies to 300 diameters, $2.50, With 
walnut case and 20,000-word book, "Mictor 
scope Experiments,” $14.10 at dealers, 
NEW MODEL R 
EXTRA VALUE 
Not eguated 
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PHOTOMICROGRAPHIC 
OUTFIT FOR $12.00 
Simple, inexpensive, but maker 
the finest photomicrographs o 

Wwhich your mieroscope is 

He. ity any microscope 
mandard vest pocket fim. Si 
etn foam harry bwin came 
Pactover eterna "and sro 
eae Teithout ‘alcrosone 


MICROPROJECTOR SET FOR 
$18.50, COMPLETE 


With ny amateur merocone Yow ea nome 


iva 
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ANT’S EQUIPMENT SEEN 
IN YOUR MICROSCOPE 


responding mostly to odor and touch stimuli 
‘Ants have existed in their present forms for 
ailions of years, One proof that scientists 
have of this is the specimens embalmed in 
| amber (fossilized rosin) millions of years old 
‘Your microscope will reveal, in a few mo- 


tea 
font the Bank's any height or Sngle required 


‘ments, just why the ant, and insects in gen 
eral, have been able to survive where appar 
ently, more highly developed animals have 
perished, 
‘With a sharp scalpel split into two parts the 
fan ant. This easy if you have a dis- 
microscope magnifying seven to ten 
times, Arrange the halves with their at sides 
‘uppermost, on a glass slide, and examine them 
a madera magnifications If the specimen 
as been prepared property, you. will be able 
{to see how the powerful ‘andible muscles 
and other internal organs are attached to the 
Inner surface of the hard sbell Uhat forms the 
ant’ head, or “skull” If the specimen had 
heen partly dried in air or by dehydrating in 
alcobo, slicing the head will Bot have crushed 
these delicate structures, 


HE ant, therefore, carries its skeleton on 
the outside, where it. will do the most 
ood. In addition to providing the necesary 
Siffness the skeleton acts as a suit of armor. 
No wonder the insects are dificult enemies to 
subdue when they decide to be unfriendly 
“Another advantage of the outsideskeleton ar 
rangement is that the attachment of muscles 
land other organs is simplified. Compared with 
the ant, you are poorly constructed. The least 
little bump may damage or destroy one of 
your delicate orzans since it is not protected, 
Uy armorplate, while a blow of similar mag- 
nitude, considering the difference in size, 
would’ scareely be noticed iy the ant. Of 
fours, nts in the eval sate are ot pro- 
‘an outer skeleton; but they are 

uarded by watchfal adults who wear natural 
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Suits of armor. 
From the ant's mouth a gullet leads through 
the various divisions of the body to the large 
‘swollen abdominal section af the rear, where 
it joins a crop, which is a sac with elastic 
walls. Next there is a stomach, separated 
from the crop by a valve; and then the usual 
intestines and otber disestive equipment. Li 
| quids swallowed by the ant enter the crop, 
and a small portion of the total amount 
taken in through the valve into the 
Te remainder stays inthe crop. 
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ANT'S EQUIPMENT SEEN 
IN YOUR MICROSCOPE 


(Continued from page 02) 


ants are given the job of obtaining food for 
the entire colony. These ants sally forth on 
their errands, ill their erops with liquid food, 
return to the nest, and distribute it among the 
other inhabitants’ by the process of rexurdi- 
tation. You ean watch the crop-filling action 
by feeding a palecolored worker some syrup 
dyed with one of your microscopic. stains. 
When some. of the food ‘is given to other 
workers, their insides become colored too. 


10 EXAMINE the crop and other orzans 

‘with your microscope, remove the bulb 
like “rear portion of the ‘body, place i in 
water on & hollow-ground slide, and tear it 
apart with disecting needles. You may have 
to dismember several ants before you get Su 
fable specimens. You will note, among other 
things, the spiral-walled air tubes with which 
the ant breath 


sting. things to 
ou will discover, 
thing, that its shiny. armor plate is 
not as smooth-surfaced as It appeared when 
Niewed ‘with lower powers. The surface of 
‘one of ‘ements; for instance, 

Tike fine 


front the surface. Some 
larger than the others, 
ly notched oF jointed 


protrudi 
‘of these halrs are mu 
find. present a. pecull 
Appearance 

To obtain a specimen of the ant’s out 
skeleton, ‘suitable for examination at high 
powers, tear 
Sirected, and then 
ments. ‘With | dissecting 


carefully 
serape away all unwanted material, pres the 


concave hide against a slide, add a! drop of 
Wwater and lay over it a clean cover glass 
Tension of the water between the glass s 
faces will press the specimen at 

By all means eapture one of the winged 
antsy for ‘they “contain wonders ‘not to be 
found in the common workers. If you eannot 
find one of them crawling along the ground 
fon a warm day, dig into an dndereround nest 

"There ate, you will ind, two paits of wings, 
the forward’ pair being the larger. With sharp 
pointed tweeters, remove the wings and mount 
them in water beneath & cover lass. The 
win surfaces, your microscope. will reveal, 
fare covered with innumerable tiny. spines, of 
hairs. Examine carefully: the front edie of 
one of the two smaller wings, those that were 
fnounted on the ant’s body to the rear of the 
Tarcer pair. In orderly array” along the edge, 
‘you will sce a series of tiny hooks, curved all 
In'the same direction, like & rove of hooks on 
Which the butcher hangs meat in, his shop, 
‘These hooks Took as if they were designed to 
‘engage something. Shift the slide until you 

re the rear edge of the front wing in the 
microscope fied. Carefully move the focus 
ing screw so tat you can examine fit the 
‘upper plane of the specimen and then planes 
at successively lower levels. Vou find that the 
Wing edae is curved over to form a groove oF 
channel, into which the hooks on the other 
‘wing section fit. 


F YOU have studied the honey bee micro- 
scopieally, you will remember that {¢ was 
fied ‘with a” similar hooking. arrangement 
‘The purpose of this ingenious mechanism is to 
tenable the insect that posses it to hook its 
front and rear wings toxether so that. they 
present a single surface to the air, and thus 
provide reater efficiency. When ‘the. wings 
fre folded, the hooks automaticaly slip out 
ff the grooves. This mechanism is one of the 
‘outstinding. wonders of the imect world 
Remove the rear half of a winged female 
ant's body and’ (Continued ow poxe 
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Make Your Microscope A Movie! 


with the Bausch & Lomb Microprojector 


¢ 7 $1850 


ICIENTISTS have long wed microprojectors, but here's the 

first ever produced for the amateur. Loads of fun. A light: 
beam, patsing through microscope, projects enlarged images of 
ving or mounted specimens on a screen, for your friends to 
admire. Actual living movies of the unseen worlds! 
Includes tilting powerful lamp, bulb, con- 
denser, transformer, reflector, light-shield, screen — everything 
‘except microscope. Operates hor 

‘Ask your dealer, 


Simple to operate 


sontal or vertical. Money-back 
See coupon. 
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American Flyer leads in size, speed, 
fun-fearures and real design. Catalog 
shows many new trains with the lat- 
est advanced features and the new 
ZEPHYR STREAMLINE TRAIN. 
Select your fun making automatic 
signals, stations, tunnels, bridges, 
etc. For'1934, transformersare included 
in all train sets—nothing extra to buy. 
‘American Flyer Trains were the sensa- 
tion at the “Century of Progress.” 
Dads, to0, make railroading a hobby. 
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FOR YOUR 


ANT’S EQUIPMENT SEEN 
IN YOUR MICROSCOPE 
fe 


place it ina drop of water on a hollow. 
Eround slide: With dissecting needles crush 
the piece and tear it apart. The water will 
take on a grayish, cloudy appearance. With- 
‘out placing a cover glass over the water drop, 
trantfer the slide to the microscope stage and 
‘ccamine it at fifty or more diameters. You 
will se tiny, oily droplets floating about over 
the surface of the water, the specimen look- 
ing for all the world like greasy water you 
have seen ina Kitchen. These droplets of fat 
may serve as food during the nesting period 


(A. USEFUL zat for the microscope tle 
can be made from a lass bottle or flask 
and a few pieces of wood, The flask is filed 
‘with colored water and used as a light filter in 
Trost of the microscope mirror. The spherical 
shape of the flask causes the liquid to act as 
4 condensing lens, concentrating the light into 
' Small area. Laboratory workers who have to 
Spend long hours at a microscope relieve eye 
strain by filling a fask of the type illustrated 
Sek Zelin,of cones sate i wat 
ing it in front of an electric lamp. 
‘The Copper-sulphate solution, being of a blue- 
ish color, gives to the light reaching the 
ceroscope’a daylight quality that. is not as 
tiring on the eyes as untitered artificial light 
"To make the filtering device, the following 
materials are required: 
‘Wood parts— 
A~One sy 4-by-4 in, piece for base 
B. B—Two pieces 6 by $4 by 7 in, for 
| fixed uprights 
C—O HE-by 3b Vein. rece for con 
necting tops of uprights 
| “DMbe"yi-ty Ibi-by sys. piece for 
siding upright 
“One H-by 2-by 2%4-in. piece for sup 
porting flask, 
F-Ove Heby 1i4-by 14-in. spacer block. 
In addition to the wood, the following are 
required, 


tinued from 


cblainable at Taboratory supply hows of 
‘rug stores 

‘One metal jar Hd 294 in. in diameter, to 

flask base 

Strip of soft lather or rubber 34-% 4 in 

One peor 3/toin. stove bolt 134 in. tong, 
cauipped with wing nat and two washers 

"About two dozen nail $4 in. tong 

‘The support for the flak is composed of 
two parts, One, consisting of the square base 
nd fwo uprights spaced so. that there is a 
Slot between them for receiving the stove 
bolt, serve as a stand for the movable flask 
holder. The flask rests in the Jar id which in 
rn & nailed to the projecting shell at the 
bottom end of the sidine upright, The spacer 
Siok ha ower cr ct he eck 
ff the flak, and is equipped with the rubber 
band or leather strip to hold the fask in 
place, Fasten one end’of the band firmly with 
the small nally and cut a sit near the other 
fend 20 that it wil slip ‘over the projecting 
fread of another nail of brass escutchean pin. 
Dril a hole, to receive the stove bolt, about 
An inch from the top of the siding upright 

"Thus you have, when the paris are asem- 
bed, a “Bexible ‘mounting that. permite the 
fisk to be moved up or down and swung 
forward oF Back, as ight conditions and the 
postion, of the microscope mirror ea 

in addition to the copper-sulpbate soht- 
tion, there are numerous other colored liquids 
you’ can use to control the quality of the 
light By Keeping on band several Bottles oF 
flasks, filed and corked tightly, you can have 
wide selection of inexpensive Blters. Various 
Snlline dyes and. staining solutions can be 
fron to Series Lee sucent air st 
the tops of c les to take up expan 
Son caused by heating the liquids in them. 


‘One 280-cc round- of Mat-bottomed Aask, | 
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STREAMLINED TRAINS 
HERALD SPEED ERA 


‘Continued from puge 13) 


of the electric locomotive, We have seen the 
development of such mechanical refinements 
‘as compound cylinders, the Walschaert rear, 
Automatic stokers, and Boosters. All hese trans” 
formations, however, have concerned the To 
comotive alone. Now for the frst time We see 
fan entire train redesigned on new principles, 
‘operating as a harmonious Whole, and attain 
ing unprecedented speeds, 

‘Was streamlining 2 necessity to make two- 
rile-a-minute speeds physically possible on 
rails? That is not the whole truth, The faet f= 
that ordinary steam trains can run at speeds 
far in excess of those they actually attain is 
scheduled service, as. every railroad” man 
knows, Railroad executives, however, are not 
Interested merely in speed, but in speed plus 
economy and safety. 


HILE steam trains have made spectac- 
larly fast runs as a stunt, of Lo moet 

an emerzency, it would be a poor business 
‘Venture to attempt to Tua them at such speeds 
In regular service, even if it could be done 
without endangering the passenzers and ereve 
ina steam train (s purchased at 

fire In coal and operating. ex- 
esse by the extra fares charged 


pense, as 
fon fast 

‘Here is where the streamlined train shows 
its mettle, Wind-tunnel tests, made with ex- 


act scale models at the University of Mich- 
‘gan, show, for example, that driving a three- 
‘ar streamfined train of the Union Pacific de- 


Sign at ninety miles an hour requires only S00 
horsepower, while a conventional theee-car 
train would need 1,700 horsepower to propel 
at the same speed. The difference represents 
the power wasted in avercomins: ale resist. 
nee, and becomes still more marked as the 

speed further increases 
‘Why not streamline & train, then, and haul 
"That is exactly 


ix with a steam locomodive 
‘What the altimore and Ohio propose to do, 
A wenty-vearold veteran of the ally the 
Dolly Varden, is to be rebuilt nthe shops, 
‘equipped with a water-tube boiler generating 
530 pounds of steam presare, and covered 
with’w streamline Jacket. Then ic will be used 
tor haut one of the B-& O's new streamlined 
{tains while is performance i checked against 
that of ‘Dieelspowered tains 

“The entrance of the Diesel into high-speed 
ralroudins constitutes something of a revolu- 
tion. Only a short time azo, no Diesel engine 
could have pulled a fistclas trai, becatee 
fttring of heavy steh cars was Beyond is 
ftrenath, Since heavy ste constriction was 
Considered eental for safety, huge steam Io- 
omotives had to pull the tena. ‘Then av 
tiony already having presented the railroads 
‘wih streamlining, made is second ft, 

Light-weight. aluminum” alloy, orginally 
dlsizned for use in aitahipgleders, bad been 
fleveloped that were just as strong as Stel 
tnd only one third as heavy. Railroad men 
{ried bulidin Hehtwelght cars of the new al- 
Joys, and the Diesel engine thus became prac- 
tial, 


[OW these two factors, streamlining and 
Diesel power, were combined to. give 
economy” was demonstrated in the record 
breaking run of the M-ro,00r across the coun 
try, In this 3,s00-mile jaunt, the M-10,007 
armed 2,07 allons of fuel at a cost of ony 
SHI, This represents a fuel cost of two and a 
half cents a mile, compared with the eight- 
cent cost of enough coal, fifty-six pounds, to 
drive @ comparable steam train of ‘conven 
tional desten the same distance 
Fiures like these look good to rallroad ex- 
ecutives. ‘They know that they have a train 
that can compete with an airplane, and do it 
fon a paying basis, 
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SILKWORM EXHIBITS 
PROVE PROFITABLE 


HO would 
think of silk 
worms providing 
substantial source 
‘of income, except 
fon a large, indus- 


| in ‘his attic, 
built a thriving 
business and a most p 
This business had 
years ago, when he bec: 
silkworms, merely {rom « 


ble one 
a number of 


the ways of thts peculiar insect. Obtatning 
1 few specimens, he experimented with 
them, studying the various steps in their 
life cycle. The 
ing that it 0 
more he learned, the more he wished to 
know. 

By. the merest chance, this amate 


featuring the life history and accomplish- 
ments of silkworms. Subsequent conversa 
tions with other teachers brought out the 


5.1! 

‘hibits were 30 high priced 

that the schools eotld not atford them. 
‘Accepting this challenge, he canvassed 


St ]| the situation in considerable detail by | 


personal 
| Ultim: 


retigation and correspondence. 
hhe made several experimental 
exhibits and submitted them toa number 
‘of school teachers for criticism. At last 
he was able to produce exhibitional boxes 
which presented the story of the silkworm 
from "cradle to grave.” Teachers who 
ought and used them told other teachers 
about them. He soon found that without 
spending a penny in advertising his pro- 
coming quite well known, 


mounts on backgrounds or fields of white 
cotton in glassfaced cases. The group in 
each exhibit comprises an inflated lifesize 
silkworm, several handsome white and 
yellow cocoons, a half-section of a cocoon 
Containing a chrysalis, specimens of male 
and female moths, a ‘cluster of silkworm 
eggs, specimens of mulberry leaves and 
samples of raw and manufactured silk. 


for the visual study of juveniles. 
In making the exhibits, he kills the sitk- 


worms with cyanide and careful 
away all parts except the delicate 
He then inflates the skin and mumil 


The setup is arranged in suitable form 


it 
with heat, mounting the mummy in simu- | eee me, 
= | mave'semes sonoot, tor. 28, bon 2164, Cove, Oh 


_asob'nierat age = "Cec abe 
ly Engineering 
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SILKWORM EXHIBITS 
PROVE PROFITABLE 


lation of an adult silkworm. He kills and 
mounts the moths with the wings out- 
spread, preparatory to placing them in the 
school’ cases. ‘The mulberry leaves he 
obtains from six trees in his back yard, 
He planted these especially as a source of 
feed for his silkworms. 

Perhaps a few additional details might 
be of interest, During the fall and winter 
he stores the silkworm eggs in a cold stor 
‘age warehouse, calling for them in May 
AC that time weather conditions are favor 
able for the hatching of the eggs. ‘The 
‘storage parcel is neither large nor bulky 
as 35,000 silkworm eggs weigh only one 

The silkworm eggs hatch within 10 
days and are kept under mosquito netting, 
the worms being fed mulberry leaves. IL 
requires 30 days for the worms to mature 
and. attain their full size—about 3 inches 


in length. ‘Then they begin to. sbrink 
They retire to their brush retreat and 
discharge silken thread from their spin- 
narets, Each worm shakes its head at the 


rate of 65 times a minute—each move 
ment being productive of more silk. Dur- 
ing the ensuing 3 days, the insect 

its head 300,000 times,’ finishes spin 
its cocoon and produces about 1,000 yards 
of silken thread, 

In addition to supplying the school 
exhibit cases to hundreds of teachers, he 
also sells silkworm egys a ched 
worms to schools, colleges and scientific 
laboratories. All this material is used for 
educational and experimental purposes, 
Research in silkworms has brought this 
ingenious man a golden harvest. He al- 
ways has a waiting list for all the exhibits 
land research material that be can supply 
=G, H.D,, Washington, D. C, 


THIS PLUMBER CHANGED 
HIS VOCATION 


F YOU should 
chance upon a 
certain ittleplumb- 
ing shop in Port- 

id, Oregon, you 
will get the surprise 
of your life, For 
fon ‘the walls you 
will see a most Lh, 
remarkable collec- 
tion, of what T 
can best describe ta 
as “paintings. in 
Wood.” Actually, they are pictures ex- 
ecuted in wood ‘inlay—all of them the 
work of F. F, Burfitt, the owner. When 
fone looks at ‘these landscapes, portraits 
and many other subjects, so’ faithfully 
and pleasingly executed in wood, it is not 
difficult to understand why their creator 
is well on the way to making this work 
his vocation, 

Tt was not with any idea of selling his 
panels that this talented plumber became 
Interested in making wood inlays. Tt was 
fun—this taking sheets of different kinds 
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THIS PLUMBER CHANGED 


HIS VOCATION fs F: 


of veneer and working them into beauti- | 
ful designs, It was work so different fcom | 
wiping a joint that it provided pleasant 
lazition and there was a creative theill 
init 

But is friends saw something more 
than’ means of amusement in his craft 
Here was remarkable talent hidden away 
ina litte plumbing shop among piles of 
Pipes and ‘valves, Many lovers. of art 
‘eould certainly be willing to pay well for 
these pictures. But Burfit was not 0 | 

However, he did begin to exhibit in a 
small way—later sending a large panel to 
Paris where it attracted considerable at- 
tention. ‘Then the orders began to come 
Some of his pieces sold for as much as 
two hundred dollars. ‘That money looked 
food, He realized now that this wood 
Inlay hobby would ultimately become his 
new vocation, 

Within the last few years he has given 
serious attention to the business angle of 
his art. His exhibit at the Century of 
Progress Exhibition has resulted in his 
recetving inquiries from all over the world 
One of those interested in his work is 
Postmaster General Farley, at. whose in- 
ance an inlaid wood portrait of Pr 
dent Roosevelt was obtained, to be hung 
in the post ofce building in Washington 

Burfict has the true jastinct and, 
although he has never taken an art lesson, 
iis work has remarkable qualities that wil 
doubtless carry him far, Now, after years 
of patient work in his hobby: he is find 
ing his wood inlay business s0 profitable 
that be Weill soon be able to pot away. his 
plumber’ tools and devote his entire time 
{o his new vocation 


Cash Prizes 


‘THIS department will give $5.00 for | 
every true success story submitted 
by readers of Popular Science Monthly, 
and which is accepted for printing in 
this magazine, 

Manuscripts will be judged on the 
individual merits of the case and 
cumstances involved. Only stories in 
which the author's success, or that of 
some one known to the author, has 
been gained by some method of educa- 
tional guidance, fitness for the job, or 
application to the work will be con- 
sidered. We are not looking for the 

ich-quick” type of story. 
‘Manuscripts must be confined to $00 
words or less. They must be true and, 
if accepted, authors must be prepared 
to give us signed statements to the ef- 
fect that they are true. Manuscripts 


submitted and printed become the 
property of this magazine, and we are 
not responsible for the return of re- 
jected stories unless postage is pro- 
vided for this purpose. Address con- 
tributions to Success Story Depart- 
ment, Popular Science Monthly, 381 
4th Avenue, New York City. 
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TESTING AND ADJUSTING 
FURNACE THERMOSTATS 


ly an easy matter, however, to check them, 
and make any necesary corrections. 

First, examine the thermostat to see if it 
has a contact screw on each side, (Fig. 1), oF 
if both screws are on the same side (Fig. 2). 

If itis lke Fig. 1, check as follows: 

1. Swing the indicator to the left (lower 
temperate) to stop the burner (Fig. 1). 

‘Note the temperature on the therm: 
ter on the thermostat screen 

", Move the indicator slowly up the scale 
until a point 1 deg. higher than the tempera 
ture shown on the thermometer. At this point 
the burner should start 


motor in the 
spark at the contacts 
rmostat. proves incorrect, adjust 
it by taking the following it steps 
1. Note the temperature on the theemom- 
ter, and remove the screen. 
Move the indicator to the temperature 


tor by noting a tiny 


w back the contacts (Fig. 1) so that 
they do not touch the contact Blade. 


INDICATOR: 


FIG2 as 


Left: One screw in turned in, the other out. 
Righe: The screw ia act to touch the Blade 
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but you can change 
your pay envelope 


One thing you can change (if you're 
really determined) is the size of your pay 
envelope! Thousar 
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Are You STILL in the 
DEPRESSION? 


TLLIONS of men have gone back to work. 
M ‘Thee's more money fn lots of pyre 
‘elopes, But what good is that to your four 
raycheck tien dap ah 
ou weren't so discontented year ago. In 
fact, you considered yourself lucky to have a 
ob: Buenow=-you have begun to wonder aod 
‘worry why the oncoming tide of prosperity 
Tame reached youyer: The siuation is eveng 
desperate. Bll continue f9 pileup. Yo can't 
ever on a “ahoestring” bude 
m back chose pay eutse Ocber men 
how ean your 
rk any harder than 
‘wean of your 


mmthey are often 
job, 24 lions 


Bue there ira way to get Back ro the prow 
rent pay heck."A'way thats probably fe 
Easier shan you have dremel. A lam hat as 
cen “Jcpremion-tesed:™ 
During the wort period of the depresion, 
this plan was helping thousands of men and 
Women forge ahead Today, daring recover 
These same men. and. woren-—ther ranks 
tveled by thousands more—are being picked 
foc top postions. 
fine thi plan bring rena in bad cmos a 
wll ns goody i obviosly worke independen 
‘of busiena conditions. Ar unbelievable as that 
member that auccvs is trae 
Soren Not ger hou 
depression all thei hves. The few wh forge 
heal de th ies to success 
uilding Plan 
for men like you—-men with courage, ambition, 
Who ark only dircton of the 
than that. Not 


Today's Danger 

‘There's areal danger to accepting “depression 
pay’ these days, A danger that lower wages 
Mill continue to dog youfor no employer will 
Pay more unl hes convinced you ae worth 
ince him, There's no tine 10 lose. The sooner 
ou begin, the betes 

BftheLaSille Plan has fled this ai for 
thousands sn's it logical to expect it ean do as 
rch for Sou? This Coupon ily your pas 
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4. Screw the right-hand contact, screw in 
very slowly until it touches the blade (Fig. 
3). The burner will operate at this point. 

3. Move the indicator 1 deg. higher than 


the temperature noted, 

‘6. Screw the left-hand contact serew in 
| until the burner again operates. The adjust- 

iment will now be correct 

Tn case your thermostat has both contacts 
fon the Samie side, check it as above, but move 
the indicator to'a point deg instead of 1 
des. above the temperature noted on the 
thermometer, 
| IP's check reveals faulty adjustment, 
| proceed as follows: 

1. Swing the indicator to the left to stop 
the burner. 

3. Note the temperature registered by the 
thermometer on the thermostat 

®, Remove the screen and hang it at the 
same level as the thermostat 

4. Screw ix the outer contact screw one 
turn (Fiz. 2) 

S. Screw out the inner contact screw one 

‘0. Move the indicator to a 3 dex 
above the temperature noted on the thermom- 
‘eter, and while holding the indicator in place 
Screw the inner contact screw in until the 
burner just starts, 

"Carefully mave the indicator back to the 
temperature noted on the thermometer” and 
screw the outer contact screw out until the 
the burner just stops 

Tn each case, the instru 
should be Tollowed af 
made—Rauru T. Mo 


DURABLE COLOR FILTERS 
FOR MICROSCOPY 


jons for checking 
the adjustment Is 


ADHESIVE 
TAPE 


( 


GQUARES of [colored latin are, usually 
recommended as filters for amateur mi 
‘eroscopic work, but they are easily broken 0 
spoiled by a few drops of water. 

‘To eliminate this trouble, T am using lenses 
| from the various colored goggles sold by the 

ten-cent stores. The celluloid frames are cut 
as shown at A, and the rough edges smoothed 
with a file or'a piece of sandpaper. Then a 
3-in. square of heavy cardboard is cut with a 
hhole exactly the size of the lens used. This 
forms the centerpiece of the mount. The two 
‘outside pieces are made with slightly smaller 
‘openings to keep the lens. in place. 
two pieces can have a slight bevel cut in 
them, as shown at B, in case the lens is 
thicker than the cardboard used. 

A small, dab of glue or cement is then 
placed in the corners and the three sheets are 
pressed until dry. Finally, a strip of 1-in, ad- 
hesive tape is bound around the edges as at 
C. A previous article (P. S. M., May “34, p. 
42) described a container that can be utilized 
for these filters Invi Sextno0, 
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CAR’S RATTLES FOUND 
BY TOUCH SYSTEM 


I right. Now will you step around here 
for a moment, Doctor,” asked Gus as he 
lifted one side’ of the hood, “and hold the 
palm of your hand down there at the bottom 
Of the cow! wall. Notice anything?" 

“You can sort of feel the rattle,can't you?” 
said Dr, Pearson. 

“That's right. Now move your hand up 
toward the top and stop where it seems the 
strongest," directed Gus. “The physician moved 
his hand cautiously over the partition, first 
fone way and then the other, But alway to- 
ward the top. “It seems strongest right here,” 
hhe announced suddenly, his band resting at 
the point where the radiator stay rod joined 
the wall 


US reached for the rod and shook it, A 
sharp metallic rattle could ‘be heard 
above the drone of the motor. “That's it, all 
fight,” he grinned. "And you found it’ by 
touch and not by sound. A few turns on the 
‘nut that holds the end of that rod will take 
fare of that noise, Now to get down to that 
latter you hear every time you hit a bump. 
That © pain sgn the spring shackle 

"Td have sworn it was loose body bolts,” 
pt in Pearson, 

Never," replied Gus, shaking his head as 
he walked around to the front of the car. 
“Two entirely diferent noises. Loose body 
bolts generally set up a thuraping and drum- 

ing ‘sound. Loose shackles, on the other 
hand, give a sort of metallic clack every time 
the loose parts slap tosether.” 

‘As Gis ted be each down and grasped 
the front bumper in his huge hands,” 
ten,” he said an be started shaking the car 
from side to side. Although not as loud, the 
same elack-clack that was heard when the 
‘ear bounced over the station road resounded 
from the general direction of the spring 

“Can that be fixed?” inquired the doctor. 

‘that all 


“Oh, sure, we can take care 


‘worth the litte 
“Can't they be tightened?” sugsested Dr. 
Pearson. 


‘only way to get rid of that noise is 
new pins and, bushings.” 

‘Now, there's one other thing T wish you'd 
set_me ‘straight on.” Peanon said as. Gi 
Started penciling a list of the repairs needed 

nw can I get around using oil on the doot 
latches to stop squeaks. It stops. the noises 

‘ight but my wife gets it on her clothes 
fand then raises Ned.” 


TRY 4 litle grinary band soap,” sus- 
gested Gus. “It has plenty of body to 
it and it woo't stain. Just cut a Rood slice 
from a large cake of white soap and rub it 
‘on the latch 

If the car ever develops any bad body 
squeaks and you can find the t 
fre rubbing together, soak the 
misture af 


1 always have a job deciding if some par- 
ticular squeak is in the motor or in the body, 
How do you tell one from the other?” 
“That's easy. Just drive down the street 
land when you've got enough speed to roll a 
few Tundred feet, put the gears in neutral 
and shut off the engine. If you still hear the 
squeak, i's in the body or the springs. If 
you don't, it's a cinch it's in the motor.” 
“How about my car?” asked the doctor. 
‘Will it take you long to put it in shape? 
“Come back in about three hours,” replied 
Gus, “and itl be as silent as it ever was.” 
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PICK YOUR FUTURE JOB 
MEN, BOYS—18 to 50 


Railway Postal Clerks get $1,000 the lst 
‘year regular, being paid on the’ first and fi 
teenth ‘of each month, ($79.17 each pay 
day.) Theie pay is quickly inereased, the max- 
{mum being $2,700 a year. ($112.50 each pay 
dy.) 


1 Clerks 


Railway P 


3 Days On—3 Days OM—Full Pay 

Railway Postal Clerks on long runs usual 
ly work 3 days and have 3 days off duty oF 
{in the same proportion, During this off duty 
their pay continues just as though they were 
Yorking. ‘They travel on a, pi when on 
business. When they grow oll, they are r= 
tired with a pension, 

City Mall Carriers, Post Ottiee Ciorks 

Clerks and Carriers now commence xt 
$1,700 a year and automatically increase $100 
A Sear to $2,100 and $2,300, 
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Salary, to start, 
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sand merchandise enter- 

fing the country from 
foreign parts 

1 Winter Examinations 

‘apected 


Many Winter examinations are expected and 
those ‘wishing’ positions should. qualify” at 
(Got Free List of Positions 

Fill out the following coupon. Tear it off 
‘and mail it today—now, at once 

“This investment may result in your getting 
1 Ife big-paid government. joh, 
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THINGS TO MAKE IN THE 
HOME LABORATORY 


(Continued from page $s) 


POWERFUL GAS WEAPONS 
AID WAR ON GANGSTERS 


(Continued from page 26) 


venient collapsible tin tubes in the true com- 
mercial manner. Untiled collapsible tubes can 

Purchased at almost any drug store. Sim 
iy pour in the paste and fold and pinch 
‘ver the ends, 


NY one of a number of simple formulas 
fan be wed by the home chemist in 
‘own transparent cement 

good product can be ob- 
ined simply by dcolving scraps of celluloid 
tone or amyl acetate, a far better ad- 
ve can be made by using cello acetate 
in place of the ciluloid. The product. then 


for whiten as it evaporates. To prevent this, 

additional solvent, ethyl lactate, can be 
led. Heinz what is known as a "hich boll 
ta 


"Taking all of these sugzestions int 
eration, the home chemist will find that one 


consid 


‘of the ‘best cements will consist of the fol 
lowing: ‘acetone. (ninety cable centimeters) 
tht lactate (ten. cuble centimeters), and 
Celllose acetate (ten srams). If the felt 
Ing cement Is too thin, it can be thickened by 
adding’ more cellulose acetate. Incidentally 
it will take the cellulose acetate at least two 
days to dissolve in the solvent sa do not be 
ina hurry to put your finished cement 10 

Another cement employing a plastizer 10 
improve its bending and fesing qualities can 
be’ made by mixing cellulose. acetate with 
about twenty-five percent of its weisht of 
thy phthalate and dissolving it in a liquid 
tmade by mising acetone (fifty parts), ethyl 
Inetate (twenty parts), ethyl acetate (éfteen 
bars), and toluene (fifteen parts). The re. 
Sulting cement can be wed on any material 


be made in the home laboratory. In fact, the 
hhome chemist can put them to good use in 
Keeping his stored ‘chemicals fresh and free 
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from moisture 


cored and unsweetened cooking grlatine (eleven 
lerams), water (seven cubic centimeters), apd 
ten drops of glycerin, “Heat the mixture 
slowly over a water bath, stirring it contin. 
ally. When a liquid resulis, dip the stoppered 
fends of several bottles into the solution ad 
allow them to dry. After several hours, their 
riecks and cocks will be encased in the 
Cellloidike caps’ that you have al 
sociated with a druz store. If colored caps 
are desired, the misture can be colored with 
any ordinary household dye. 


SALT PROTECTS MINERS 
FROM HOOKWORM DANGER 


Conrstux salt is beine used in the deep gold 
mines of the Rand district of South Africa to 
[protect workers from the parasitic disease of 
Rookworm. By coating corridors, buckets, 
cages and all earth and waite with 3 
‘alt solution, the exss are prevented from 
hatching and larvae are killed 


serye as signals in more extensive operations 

‘Next in size to the field gun is a one-inch 
riot pistol that Tooks somewhat like a harm 
less water pistol, except that it i larger. This 


Pistol is similar to the old Ve pistols 
ised in the World War; infact, converted 
Very pistols have been used for ras work. A. 


single shell will make 25.000 cubic feet of 


shace instantly uninhabitable, the effective 
range being twenty-five feet 
ie policeman's or wate 


‘Capable of more than dent 
Treads, Te isin reality tearegas fun, 
fective anywhere up to twenty: or twenty Ave 
feet, depending on size, Tt is hollow for part 
‘of its lenath and carries a tear-gas shell which 
‘ean be fired by releasins a truer. Normally 
zzet cannot operate because of the 2 
a safety device 
“Tear-gas fountain pens, which have been 
widely distributed to motorists and others de- | 
siring’ protection against holdups, haved 
eloped an unfavorable reputation because 
they’ look too much like the ordinary type of 
fountain pen. “Accidental discharge” by p 
sons not ‘farailiar with thelr tre nature 
likely to cause discomfort if not more serious 
injury. ‘So manufacturers are discontinuins 
the tear-zas pistol that looks like & pen, and 
which was not considered by as experts as 
being big enoush to provide really effective 
protection, 

‘One manufacturer bas introduced, as a sub- 
stitute for the pen gun using a vi8 oF -110 
calibre cartridag'a ga pojecae asin 320 
fsnuxe shotsun shell filed with tear ga, This 
{nstrument’ is almost laree enowsh ‘to serve 
asa black-jack after it has been fired but it 
{sa more effective weapon if urasped $0 that 
ther end can be used like a batterin rar, 
‘Small enouxh to be carried in the coat pock 
yet using a shell twelve times as effective as 
the 38 calibre type, this un has been de- 
signed for the use ‘of watchmen, bankers, 
business men, doctors, zasoline sation opera: 
tors jewelers, automobile driver, and even 


Tests ‘with various types of tearzas dis 
ppensers have’ yielded the following figures ae- 
cording tA. S. Ailes, of the Lake Erie 


‘Chemical Co, Cleveland, Ohio, a pioneer de 
veloper of peace-time gas and equipment 


fir fae fel i el. 
tea tana feds abel 138 


a 

Thus the one-inch riot pistol discharges 
seventy-cisht times as much fas as 18 call 
bre pen and carries five times as far. Ranges 
apply to still air only. 

‘A'person mot expert at throwing srenades 
can hela typical -non-explosive ‘tearsexs 
frenade about fifty feet. Such a grenade pro- 
‘duces about as much gas a the ane-inch riot 
sta, but takes a minute to do it. Explosive 
{ype grenades discharse double that- quantit 
and cover a circle thirty feet in diameter. Fast 
tear-zas candles produce four times as much 
sas, over an immediate circle of sisteen fee, 
‘which rapidly enlarses because of air currents, 


TS 


i courtesy. However, accidental dis- 
‘charge may cause the yas and’ wadding to be 
Griven squarely into the face. Tn sich eases, 
injury may be caused by” solid’ particles of 
wadding 

“The victim of tear as will find quickest 
relief by setting (Continued om page 103) 


AS pistols and the like are sy 
0 be aimed at he chest of the 
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POWERFUL GAS WEAPONS 
AID WAR ON GANGSTERS 


(Continued from pose 104) 


Jnto the open air and turning his face towards 
the wind. An electric fan may belp. Rubbing 
the eyes only increases irritation. Washing the 
‘eyes with saturated boric acid solution or = 
fhe percent solution of ordinary baking Sods 
is helpful. Swelling of eyelids may be treated 
with Epsom salt compresses. For skin irrita- 
UUons resulting from high concentrations of 
as, bathing with baking-soda solution, fol- 
fowed by carron oil, has been recommended. 
Severe gas irritation is much like a burn from 
hot water, and can be treated in a similar way. 

‘When the victim has got too close to some 
irritant smoke (KO or DM gas) washing the 
nose and throat with boric acid solution oF 
‘solution made by adding a teacpooatul of 
{able salt to a pint of water, will help. Ab- 
solute rest is desirable. 

Banks and postoffces are finding, in tear 
ss and its alles, the answer to some of their 
most perplexing problems. Safe designers and. 
gas experts have cooperated in developing 
Protective systems which discharge over 
‘helming clouds of gas and relock the safe, 
fs soon as some one begins to tamper with it 
Heat of torches acts on one of several ther 
‘mostats built into the door, releasing the gas 
‘Tampering with the lock with electric drills 
fo any other tool likewise will set the pro- 
tective system to work. Burglars have been 
foiled in no less than 156 banks and fourteen, 
United States post offices protected by such gas 
equipment. The gas installation does not in- 
terfere with normal opening and closing of 
the safe door in any Way. 


NEW PHONE SWITCHBOARD 
TAKES BLIND OPERATOR 


Exmtovixe tiny triggers which rise from 


the surface of the mechanism instead of lights, 
anew telephone switchboard. that ean be 
‘operated by blind persons has been invented 
by'a blind Minois youth. With the asistance 


of numbers in Braille beside each trigger, a 
blind operator is able to make connections as 


paper and three inches thick. It can be attached 
to any standard switchboard having a capacity 
Uup to 320 lines. “The Illinois Telephone Co. 
hits undertaken the manwfacture and installa 
on of the board which is expected to furnish 
‘employment for many blind perons 


ELECTRIC EYE MEASURES 
AREA OF LEAF SURFACE 


A pnoro-rzzcraic cell measures the area of 
irerularly-shaped leaves in the plant research 
laboratory at Purdue University, Indiana. The 
light-senstive bulb is located within a box 
covered by a ground-slas plate. Outside this 
plate, a ring of a dozen 100-watt electric 
Fermps sends a steady light into the box. When 
the leaf is placed on the glass, it cuts of Hight, 
‘exactly in proportion to its afea. By compar- 
ing the reading on a meter atiached to. the 
cell before and after the leaf has been placed, 

ition, an accurate estimate of its area is 


NON-SPARKING TOOLS OF 
BERYLLIUM COPPER 


Nox-seanxine tools of heat-treated beryl- 
ium copper ate being offered by a leading 
manufacturer for use in paint and explosive 
plants and oll refineries, where a chance spark. 
from a steel tool might cause a disastrous ex- 
plosion. The hardness of the wrought copper 
{sed in the new tools makes them considerably. 
more durable than previous types of non 
sparking tools. Cutting tools hold their edge 
‘well and they can be resharpened easy. 
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tenna coupling unit should be connected next 
find. the twenty-fve-watt lightbulb wired 
{temporarily inseris withthe antenna. With this 
rangement, condensers Ce and Cy should 
be adjusted Yor masimum bulb beiliance 
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HAULING STUNTS BY 
BIG MOTOR TRUCKS 


‘(Continued from pose 15) 


Coney Island. In his predicament, the own- 
er appealed to the Gerosa company. Again, 
its equipment saved the day. 

"Two trucks and trailers, facing in oppo- 
site directions, supported the two ends of the 
big car. For more than three miles through 
narrow and often crooked streets, the two 
machines moved slowly along, one palling and 
the other, with dead engine, rolling backward, 
its diver steering around curves like a fire- 
man at the rear of a hook and ladder outfit 


HE far was loaded on the trailers during 
the day and the strange journey besan at 
midnight. ‘By dawn, the whale was at Coney 
sland. ready, according to, the “owner, Xo 
‘amaze, amuse, and educate” the visitors 

a the carly days, the company wsed to 
set'in touch ‘with the police and go. over 
Toutes with them before every job of heavy 
Tauling. ‘This i no longer necesury.. The big 
trucks and trailers have aveled, 30. many 
thousands of miles through the streets with- 
ut serious accident or damage tat the police 
five them practically free-run of the hore 
Gughfares. Whenever posible, heavy trafic 
isavoided, But sometimes rush jobs send 
them working their way through ‘congested 
Sections in the middle of the day 

ro eon pene, forty-tn 
turbine shafts, huge dryers for heeproo 
Humber, and a twenty-eight-foot steel torpedo 
ave in thi way” troup rah bour tae 

“The tropedo was Built by a New ¥ 
inventor to be controled in the water 
dio waves, Nevy oficials witnesed 
Sandy. Hook andthe Gero. truck trans 
Pare the ey pointed cylinder from the 

ratory in the front to the testing place 
‘A special cradle on the truck enabled the men 
to tide the torpedo into the water atthe end 
of the tsp, 

Steam shovels. and cranes are common 
loads. ‘The biggest job of the kind wasa 110- 
foot stel boom run by a erawlerype trae 
tor, Tt wat used to Hft a war-memotial stat- 

io the top of  Bfty-toot marble column 
‘The statue came by truck from Providence, 
Ri, to New York and the boom, close to 
haf block long, rode seven miles through 
aty streets to reach the ste of the column, 

‘A couple of years. ag0, when the Bron 
County Courthause was, Boing up, sevent 
ton pieces of pink Georgia marble, tach eight 
feet wide, eight fect high and twelve fect 
long, went to the site by truck. Howes were 
built over the blocks and scuiptors worked 

Tor months. Another huge block. of 
Tnarble, eleven cet wide and seventeen fet 
Tong, traveled oe a Gerosa trailer from 3 
York to. Washington, D.C, where it was 
Carved into  satue Commemorating the Tie 
fame dusster. Frequently, from thitty to 
forty horses would be required to pull Blocks 
of marble and limestone which now roll long 
St eighteen miles an hour on the company's 
trails. 


TEEL jobs run to far greater weights, 
Sieve. ‘aet Seton yaks ore sete 
and hundred-ton trusses are frequent. From 
seventy-five to eighty percent ‘can ‘be cut 
from the costs by fabricating steel at the mills 
instead of having it riveted together at the 
place where the building is going up. So lare- 
fr and larger pieces are shipped irom the 
mill. Only heavy haulage equipment such 
‘as the Gerosa company has developed, makes 
this possible. 

When the New York Central Railroad ele- 
vated its tracks in one section of New York, 
ppot long ago, 100-foot steel sections were 
brought by truck and lifted into place by 
cranes as though they were planks. Again, 
during construction (Continued on page 108) 
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of the West Side Express Highway along the 
lower Hudson, sections ninety-seven feet long 
and all ready’ even to the railing along, the 
Side, were fed by truck 10 the iron workers 
at the rate of half a dozen a day 


HE heaviest single pieces of steel ever 

carried by the trailers weighed 130 tons 
cach, They were sections used in a New Jet 
Sey bridge. When carrying unusually heavy 
loads, the company frequently socs ahead and 
adds Special bracing to the bridges over which 
the trucks have to pass. Only’ four times in 
the history of the’ company have bridges 
buckled under heavy loads, In each case, the 


cen years ago that the unique 
concen was started by Hawrence Gere the 
head of the company. With a second-hand 
Tight truck, he delivering packaes 
Later, he bought a heavier “machine and 
‘rauled bathtubs, radiators, and boilers. While 
doing this work, he devised new equipment 
for petting heavy objects into cramped quar- 
ters. This rigzing enabled him to tackle heavy 
haulage jobs that stumped other truckers and 
to eet into the Held In which his concern has 
hecome famous 

AU the present time, the Gerosa flet con 
tains trailers that will hold as much asa 
freight car and yet will make as sharp a turn 
as an ordinary truck. Double turntables, 
‘tractors. with fifth wheels, gooseneck trail: 
rs, doles, and trunnion wheels are respon 

for the feats of the machines. On some 

he eizht-wheeled trailers, the weight is $0 
evenly distributed that a huze load can pase 
‘over the 8 manhole without crack: 
ing it. Special equipment is worked out, plans 
are drawn, and then the factories which pro- 
duce trucks and trailers turn out the desired 
apparatus according to specifications 

“More than once, Gerosa equipment has 
rolled along near the head of famous pa- 
fade. Three years azo, when Wiley Post and 
Harold Gatty coasted to a landi 
velt Field alter cre 
time, a. problem arose. ‘The red and white 
Lockheed monoplane, the Wienie Afae, which 


had carried. them safely’ on theie ight was 
too wide-winged to tow across any bridge 
the parade 0 


Mantattan f ‘welcome 
ally, it 
con a barge, unloaded at Fity-Seventh Street 
‘and towed down Fifth Avenue om one of the 
‘Gooseneck trailers of the Gerosa company 

‘Another record breaker that made an over 
land trip on the same sort of carrie was Gar 
Wood's speedboat, Miss America X. AL the 
end of an eshibition at Atlantic City, N. J. 
(traveled by truck to Hoston, Mase for a 
‘motorboat show. As the racing craft held 
cht tone of engines, there was constant 
danger that ajar would crack the delicate 
hull in half, Yet. at the end of the lons trip, 
the trailer delivered the boat i perfect coo: 
fition 


WO. years azo, a ship steamed into New 

‘ork Harbor with the largest hand-tafted 
uz in the world. Desizned for the main 
Tabby" of the new Waldorf-Astoria Hotel, it 
tras seventy feet long and almost fifty fe 
‘ide. ‘Thirty skilled workers had spent ten 
‘months tying the 12.500000 knots it c 
tained. Tosether with a smaller ruc, it 
weighed five and a half tons as its box was 
hoisted from the hold of the ship and placed 
‘on a Gerosa trailer. 

A power crane was waiting on Park Ave- 


swung the huze box o the side- 
walk The ruz was placed on a dozen piano 
dlollies and im a few minutes seas safely tn the 


HAULING STUNTS BY BIG MOTOR TRUCKS 


(Continued from 


lobby of the building. Last summer the truck 
and trailer drove up again to take the giant 
ug out for a cleaning. 

Probably the most curious of all the jobs 
undertaken by Gerosa men was the rescuing 
fof thirty-six stranded trolley’ cars, In repay 
ing sirets in White Plains, a: dozen miles from 
New York, part of the ralls of a atreel-car 
line which’ fad just lost its franchise were 
torn up. ‘The cars were like fish left ina low- 
water pool. The company that awned them, 
wanted to run them to New York but it 
couldn't get them past the break in the 
track, So'it sent an S08 to the Gerosa con= 


N_A few hours, trucks with special, trail 
fers carrying short sections of track ap- 
peared in White Plains, The twenty-two-ton 


street cars were run up on the trailers under 
their own power, hauled to Harrison, another 
town six miles away, and run off on tracks 
that connected with Manhattan. Then motor. 
men ran the cars over these rails to the city 
where they’ were put in service. The trucks 
rode six cars a day’ and at the end of less than 
a week had rescued the entire Met 

Lunch ‘wagons, diners and houses by the 
score have been carried on the trallers, One 
‘winter, a building fifty-one feet lon, twenty’ 
seven fect wide and seventeen feet high, was 
moved three times. IU was the headquarters of 
‘erineers supervising a subway job, As it con= 
{alned all the blueprints and other materials 
needed in the work, it had to be shifted from 
place to place to keep up with the advancing 
tunnel. Each time, It was lifted on and off 
the trailer without even disconnecting. the 
Steam heating plant it contained, 

Telore the complet 


2 
idrive under the ferry's low upper deck, the 
boat had to turn around and. back into the 


slip when It reached the opposite shore, Each 
{rip con alt dollars, Thee dollars the 
pret bizclond tll on the new ride. 

When engineers were planning this. haze 
span, they “conmlted the. Gerons, company” 
Trey dscused” developments likely for the 
{ure and looked over pictures of the strange, 
ant loa the tracks are called upon to car’ 
fy. They wanted to bulld a bridge to, meet 
the Heavy haulage ‘requirements of a. deende 
hence: Ata they knew that if ese, hesvier, 
more’ unwieldy toads are hated, Gerost 
{ck ‘eal them, 


NEW BOILING POOL IS 
BORN AT YELLOWSTONE 


Toxs of rock were dislodged and some 
hurled thirty fet away: when a new poo! of 
boiling water recently made its appearance £0 
Midway Geyser Basin at Yellowstone Park, 
At intervals, violent boiling takes place in the 
muddy water and a slight shock is felt in the 
‘round extending ‘several feet back of the 
fedze. No one witnesed the birth of the new 
pool. which was discovered by ‘one of the 
angers while making his rounds, 


BIRDS ARE PASSENGERS 
ON FAST AIR LINER 


Wares a twin-motored air liner took off 
from Newark Airport, N. J. recently, twelve 
fof its passensers rode in cazes,—a dozen prize 
Sanaris traveling by air from New York to 
Atlanta, Ga. Tt is said to have been the frst 
shipment. of canaries by air inthe United 
States. Traveling time was cut to one third 
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WILD TURKEY PARADISE 
SAVES OUR FAMOUS BIRD 


od from page 23 


feed as was to be found on the preserve. 
Bridges had counted on this, and the club 
rounds, asa result of his foresizht, abounded 
in the wild fruit, berries, and grain ‘that tickle 
2 wild turkey’s craw. ‘Most of the turkeys 
returned. Each new generation of the wild 
lurkeys las its fing at liberty but eventually 
inds its way back. 

‘The vast preserve was divided by strips of 
‘woodland into thirty hunting fields and the 
ccdges of each strip sown each year with corn, 
‘wheat, barley 
Vides ‘an uni 

nly for the turkeys but for the pheasants, 
‘quail, and other game birds bred on the pre: 


LTHOUGH thus protected against hunger, 
the turkeys were still menaced by natural 
‘enemies. Hawks, minks, skunk, horned owls, 
foxes, opposums, and raccoons discovered 1 
preserve was an inviting hunting ground. Some 
ff these pests destroyed the turkeys; others, 
Such as crows, robbed the nests of the birds 
that had bees given their freedom. Against 
the nest robbers, the turkeys could do little 
bat their defense against birds of prey was 
Amusing and efi." The horne ov, ose 
of the most persistent pests, sometimes di 
Covered the turkeys to be more than a match 
ing out a particular bird, he 
‘would make a lightning swoop. ‘The keen ears 
of the turkeys would warn them of bis ap- 
[proach and. when the owl arrived he would 
Find his Intended victim crouched forward, 
feathers 


would hit that sbield and slide off like hall 
from a tin roof. ‘The turkey would then drop, 
to the ground and scurry off to salty. 

‘The ‘nub-surface lences were, of ‘course, 
owerles to prevent the entrance of preda- 
tory birds and could not entirely bar the de- 
structive rodents. The only sure remedy was 
fraps. So each fall, after the windup of the 
hunting season, a Crew of experienced trap- 
pes was outitied with 40 ster! traps and set 
to work cleaning up the pests 

‘There stil remained the serious problem of 
disease. In captivity, the wild turkeys fell prey 
to many of the diseases that plazue domestic 
fowls, particularly diarrhoea ‘and. blackhead. 
ridges found he could control the latter, 
liver and intestinal malady, by giving the tur- 
‘keys potassium permanganate in theie drink 


‘ounces of sour milk 
‘on the condition of 1 
fon the diet of the birds helped combat the 
‘Sharthoea 


REEDING naturally. consumes most of 

Bridge's attention, since upon this vital 
‘step depends the well-being and growth of the 
lock. “When the first birds were released, 
Bridzes reserved. a group selected. for thelt 
hardibood and quality. “The descendants of 
these breeders, with wings clipped, are kept 
ina number of fenced and wired ranges, ech 
extending over ane and one-half acres and 
‘covered with an excellent stand of grass. The 
fence i wood up to four feet and wire above. 
‘The wood is used to keep the birds from 
juring themselves by dashing against the wire 
{in an attempt to escape when they are startled. 
‘These ranges now hold about thirty gobblers 
and 200 hens. ‘The best gobblers are valued 
at S100 each, the bens at about $50. 

During April, the brood bens are confined 
to the laying houses. Each ben lays about 
two dozen brown-speckled exes about half 
‘again as big as a chicken exs. From the total 
production, about 3000 eszs are selected for 
incubation’ The (Continued on pose 110) 
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clectric incubator that i used takes the entire 
ich at once and, as a rule, hatches out 
Dractically all of them. 

For the first six or eight weeks of the youn 
turkeys lives, the period durinz which they 
are particularly susreptible to disease caused 
by dampness, they are kept in heated brooder 
houses. During this term in the natural state, 
‘wild turkey hens have a system of their own 
to protect their young. John James Audu- 
bon, the famous ornithologist, reported that 
during the wet weather the hens feed the it- 
tle ones buds of the spicebush, as a human 
‘mother might give a child lemonade to coun 
teract the effects of a cold. 


HILE in the brooder house, the youn 
turkeys prow a good coat of feathers and 
tearm to eat mash and grain, They are then re 
moved to the roosting hoses next to a ca 
fully tended range. "By the time they ate 
three months ‘ld they are ready. to forage 
for themselves and leave the roosting houses, 
"The youn birds at this time reveal the 
wild strain that is in. them by scurrying im- 
for cover, Were it not for the fine 
mesh wire enclosing the ranges reserved for 
them, it is doubtful if the young birds could 
be kept from going completely native. AS the 
‘turkeys ase, they become nearly as tractable 
as barn-yard fowl, In the presence of Bridges 
and of the game-keeper, they exhibit no fear 
whatever and make no effort to leave the 
Preserve 
‘The maturing birds destined for distant 
preserves and breeding farms are shipped i 
express in. special slatted crates, lined wit 
barlap to protect the birds from injury. 


ter, moisture is supplied them by means of 
apples which are halved and. placed in the 
rate. For food en route, the 

Uunsbelled corn. Thus provisioned, 1 can take 
2 four. or five-day trip. 

Usually about 2000 to 2,500 turkeys are 
thas distributed each year. ‘Excess birds are 
liberated to join the other domestically raised 
‘oat now wild turkeys om Uhe preserve. Tt is 
these birds that exch fall furnish such ideal 
sport for the millionaire members and guests 
f the Woodmont Club. 


IT 1S not necessary for these privileged bun 
ers to confine theie attention to. wild tute 
keys, however, for the preserve abounds in 
deer, quail, pheasant, and mallard ducks. 
Every year a. 10000-eex incubator, hatches 
fut 4000 ducklinss, 3,000 younz pheasants, 
And 2,000 quail. A’ careful check is kept of 
the kell and, as a check on this, an annual 
game census is taken, In this way, the dub 
fearns just what replacements are necessary 
to Keep the flocks at the maximum set 
food supply. 

Pheasants and quail, after hatching, are 
kept in range houses and, during the hunting 
season, are driven over’ blinds by. beater 
About forty percent of the birds are killed in 
this way, the others escaping to the preserve 
where they are later hunted over do 

The 800 Virsinia and white-tailed Michi- 
xan deer on the preserve are bred not only 
to provide sport for elub members but to dis 
Libute to other hunting preserves. Hunters 
Kill from fifty to seventy-five animals yearly, 
making it neeesary to dispose of a dozen oF 
$0 more to keep the herd within Hits 

Within the enclosure, however, the most 
popular sport has alwavs been, and probably 
always will be, that of shooting, wild tur 
Keys. This is game that by its quick wi, i 
courage, and wariness sives the hunter ‘the 
Freatest sense of triumph when be is fortu- 
hate enouch to bag one, 


‘Tocs were narrowed and lengthened, Civilized 
man had started on the painful job of mak- 
ing his feet it is shoes, 

“That job is stil being carried on, but not 
to the extent that it was a quarter of a cen 
tury of so ago. More and more people are 
demanding, “and getting, comfortable and. 
Wwell-fitted shoes, For that impeovemet 


Munson last” shoe that he designed for our 
army give regulars and National Guardsmen, 
2 taste for real foot comfort. which they. 


farried back, into civikan life, ‘The. civilan 
shoes of today are more xraceful than the 
army: shoes, but there Is ‘scarcely a man’s 
Street shoe made in America. that docs ‘not 
show the influence of General Munson's ideas, 


VEN women's shoes have been influenced 
by the trend toward more comfortable 
footear, although most women. stil dsre- 
gard the’ adviee and warnings. of physicians 
foot ‘specialists and continue’ 10 wear 
high heels. And many of the lads, regarding 
y feet as desirable, insist on disrexarding 
plain facts and wearin shoes that arent large 
Enough for thelr fee In that respect they 
fare less. sensible than the Chinese women sho, 
After centuries of binding the feet of baby. 
‘keep them small, took advantage of 
the Chinese revolution to'demand and achieve 
foot freeda 

‘How can foot troubles be averted, and how 
‘ean they be cured? 

For information on those questions I called 
fon Dr. Louis. Schwartz, a surgeon of the 
United States Public Heath Service, who has 

dy of vocational foot troubles, and 

ait go the hyene ofthe fet, 
br. Schwartz told me, “often 
1 because of our eccupation oF of 
‘our mode of dress, to do. thelr work under 
Unfavorable conditions. This results in the 
weakening and impairment of them, and ua- 
less we lake special care of these often over: 
‘worked parts, they will break down, 

“The best preventive for corns and callous- 
Pie toes, and other foot deformities Uhat are 
painful and that lessen our efficiency, is a 
Simple one: Just wear shoes and stockings 
that are long enough and broad enough not 
to cramp your feet 

“Shoes should be broad and roomy at the 
toes. The inner borders of the sole and heel 
should be in a straight line, ‘The sole should 
be moderately thick, thick enough for ade- 
quate protection, but not $0 thiek and rigid 
that it will hamper the normal motion of the 
foot in walking. It should follow the natural 
shape of vour foot, and should project ait 
te beyond the outline of the toes, Tt should 
bbe perfectly flat from end to end, and from 


side to side, 
“EPRELS shoud te broad ant low, and the 
shank should be narrow and’ exible, 
Care should be taken to sce that the shoes ft 
‘well around the instep. ‘The tops shotld be 
tmade of soft leather 
‘Hoth the length and breadth of the foot 
increase about half an inch when the weight, 
Of the body is thrown on it, For that reason 
always be sure, when buying shoes, that they’ 
are large enoush to be comfortable when you 
fre standing with all your weight on one 
foot, Take plenty of time when you buy & 
‘new pair of shoes, and insist that the sales- 
man fit vow proper 
“He sure that your stockings are longer 
than your feet. Stockinas that are 100 short 
are the cause of bunions and many” other 
foot troubles. 
“Many women (Continued om page 111) 
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DON’T LOOK DOWN 
ON YOUR FEET 


(Continued from page 110) 


who have become accustomed to wearing 
high-heeled shoes say that they find low heels 
painful, Of course, they do. Constant wear- 
Ing of high heels shortens the mustles on the 
back of the calf of the leg, ‘To go from high 
Beek to low beds demands the stretching of 
se muscles, a process that i iy 
paful The’ best way is to deerase, the 
eight ‘of the heel by degrees. Occasional 
‘wearing of high-heeled shoes on dress occa 
sions isn’t especially harmful, but they should 
never be worn when there is much walking, 
‘oF prolonged standing, to be done, Nature 
intended us to stand and walk in such a posi- 
tion that the beels are on the same level as 
the tos, High heels tend to make us fall 
forward, to disturb the relation of our in- 
ternal organs, and to deform the arches. 


WTO PRESERVE our arches, it i very 
necessary that we walk naturally. The 
natural, and therefore the correct, way is to 
‘walk with the feet pointing straight forward, 
parallel with each other. Young children 
wuld be taught to walk in this manner. 
‘The outer part of the longitudinal arch is 
the outer border of the foot. It is more solid. 
ly braced, and therefore better suited for 
‘weight carrying, than is the higher and more 
clastic inner side of the arch. If the feet are 
pointed straight ahead in walking, the weight 
‘comes on the outer edge of the longitudinal 
arch, where it belongs. If the toes are turned 
‘out, the weight is thrown on the inner side of 
the’ arch, and tends to break it down, 

‘Sometimes weak feet can be made strong 
ty caer. Here ares couple that are good 

ise as high as possible on the toes. Turn 

the heels outward and the inner sides of the 
foot inward. Come down slowly. Repeat 
twenty or thirty times, 


“QTAND on the outer borders of your feet, 

with your toes turned in. Rise as high 
as possible on the toes, and slowly sink down, 
turning the feet so that the weight rests oa 
their outer borders. 

“Riding a bicycle is a good, method of 
strengthening weak feet. When siting down, 
it's ood habit 0 cross the feet, not the 
legs. ‘This brings the feet to. rest ‘on their 
‘outer borders, and puts the entire body ina 
relaxed, restfal postion 

“During the past few years we all have 
heard a Kood deal about the ailment. com. 
‘monly called ‘athletes’ foot,” We have heard 
‘so midch about it that some people have come 
to resard it as something of a joke. But it 
Ian't any joke. Tt is painful, bothersome, and 
‘oceasionally really: dangerous. 

‘Athletes’ foot is caused by the ringworm 
yganism which thrives in dampnes. Its 
fost common symptom is cracking and seal 
Jing of the skin between the toes, but some 
times it shows up in a skin eruption on some 
‘other part of the body, caused by the system 
Absorbing pus generated by ringworm fungus 
rowing between the toes. 

“To guard against athletes’ foot, care should 
be taken always to Wear slippers or sandals 
‘while using public ‘or semi-public shower 
Baths, ‘swimming pools, or locker rooms. 
Houschold pets often carry the infection, so 
it is unwise ever to go barefoot where they 
fare present. After a bath, the skin between 
the toes should be dried gently but s0 thor- 
‘oughly that no moisture remains, Stockings 
abould be changed frequently. 

“The person who has coniracted this ail- 
ment should, in common fairness to others, 
refrain from using public bathing facilities, 
and from going barefoot in locker rooms. 
Care, and the use of a good antiseptic foot 
powder, sometimes will work cure, but it 
Evbetter to consult 2 
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Collecting Butterflies Thrilling Home Hobby 


thousinds of butterflies and! moths ‘round 
‘Los Angeles has developed a simply made 
‘fap requiring no special care. Cut the bottom 
from a large funnel, leaving a two-inch pro- 
jection, Cut a one’ and one half inch hole 
through the top of a one-quart mason jar, 
insert. the funnel stub, and solder tight. 
Fasten the funnel to a metal roof by wires or 
strong cord, “attach an electric licht bulb 
underneath the roof, and place cyanide in 
the jar, 


GED the, tea out at ight and take, out 
‘your catch the next morning. Set it-on 
high ground, so the light ean be seen from a 
distance at the edge of an open spot in the 
‘a meadow, creek, oF river bottom. 
‘Try it in different locations and you will be 
surprised how easy it is to catch moths. 
Here is another trap easy to construct 
‘Make a box ten inchet wide, fifteen Inches 
high and twenty inches Jong, leaving one side 
‘of the box hinged at the top and one end of 
the box open. Inside the box near the closed 
‘end place a small coal-oll amp oF an acety~ 
Jene lamp. A round hole is cut in the top of 
the bor ta allow the heat of the lamp to 


‘and over this hole fsa cover 
from a tin can. Place of bright tin 
Tuck of the lamp for reflector. In front af 


the lamp installa glass partition and iramedi- 
ately'in front of this partition cut a hole in 
the bottom of the box in which is fitted the 
pen mouth of ailing jar, The top ofthe 
Killing jar should be level with the oor, In 
front of this an, opening is made by two 
panes of ‘opening between 
two pieces of lass should be about three 
four ‘of an inch wide ‘The moth enters 
through this opening and in trying to get to 
the light falls into. the cyanide jar which 
should contain suficent eyanide and moisture 
to act quickly. On dark nights @ great many 
roth ean be caught this wa 


UTTERFLIES and moths destined forthe 
‘owners own collection may be expanded 
forming ttm thes ae beg le 
nd doing ths propery apes the siterence 
between 4 slovenly calecion and shan 
ome, well-kept one. To expand a specimen, 
place ft back Woven on a SoH Board and pa 
[through the bods, from the undcrlde, 
‘nto the board, Place pin 
tn each side ofthe body 
far ‘enough ‘back’ to. keep 
the body straight.” Draw 
the forewings forward n- 
tH thera ge 
angles to the body, 
forming a straight line 
trou the body then pin 
Strpe, of paper over them 
to held them in that pon: 
tions Next bring each lower 
‘wing up to the edge of the 
Torewing aod pin stipe of 
paper overt to hold it in 
URC position, ‘Transparent 
paar bande cl 
fctore use architects trae. 
tne lth, Thaw st of 
er amy be cut in cone 
ehlent sue and used many 
limes. Sometimes stipe of 
ss are ad ol the 
‘tings in position, but one 
Tey har ete aoe 
With the paper strips pin 
is generally used to. move 
the. wing into positon, 
falching It back of the up” 
pet rb of the wing, bene 
Eareful not to make’a bole 
through the wing. Do not 


m2 


(Continned from 


2 straight line acrom the body. After the 
Specimen is propels ‘and planed 
‘onto the board, hold the body down and re- 


setion tating cat to sap, On tp 
‘cotton place a thin layer of pure white honpi- 
tal absorbent cotton, 

‘Now take the top of the box, and with 
fan even strip of wood for a ruler, cut out 
the center with a sharp Knife of safety razor, 
Jeaving a margin one balf inch wide of the 

S ‘a piece of window 


4 
i 
, 
F 


ly 
is black pebbled paper that looks like leather 
‘and is inexpensive. When the mount is com- 
Dleted place your butterflies on the cotton 
‘and put on the cover of the box, which is 
ow 3 plas 

the specimens. 
balls or naphthalene flakes in the bottom of the 
bor or between the sheets of cotton. This 
will save them from the pests, 


TOU can pet several different sizes of boxes 

from the usual dryzoods store or You cam 
use sheets of cardboard and make up any sized 
‘mount that you want. You can use p 
flowers, grastes, etc, in connection with the 
butterflies and many of you who live in the 
country can obtain the slklike floss from the 
pods of the milkweed in late summer of fall 
that will come in nicely ia mounting your 
specimens 

‘When you cannot mount a. freshly-kiled 
specimen immediately, of if i is intended for 
ciehange oF sale, i should be placed) un- 


Leaping Auto That Can't Turnover 


mounted with wings folded back to back in 
2 triangular paper envelope. ‘These envelopes 


three ad one half inches by five and three 
ourths inches for stall butterflies, four and 
‘one fourth inches by seven inches for medium 
Sized butterflies, and five inches by eight and 
‘one-fourth inches for large butterlies, 
Referring to the diagram accompanying 
this article, fist fold number 1, next number 
2-2, ‘Use any medium soft paper like news- 
aver, bude nate ew alr ape. 
‘you select plain paper, “however, 
fasier fo write any memoranda on it, This 
{S the way that your envelopes must be made 
if you expect to take proper care of your 
specimens, Do not use thin tissue paper. 


SHOUSANDS of specimens are made unex~ 
changeable each year by the failure of col- 
lectors to take proper care in putting them 
Into the triangular envelopes. Tels not enough 
simply to put their wings in resting position 
fand put them in the envelopes any’ old way. 
Put them in as instructed, with the antennae 
facing lon the fl, Srcimens this ord 
may fly for many years, oF can 
be sent by mail anywhere, At any time de- 
sired, they may be softened and expanded for 
‘mounting in the following. manner: 

‘Pace some blotting paper, moistened with 
water in which you have put a few drops of 
‘arbolic acid, in the bottom of a tin box oF 
any vessel with a tight-fitting cover. Put the 
butterflies in. this box, and cover and leave 
them until they ‘become as soft and pliable 
a8 when first killed, 

‘Hutterlies may be removed from the tr 
salar envelopes. before placing. thein in the 
Softening box or they may be left in the 
envelope, which nsually takes longer to softe 
fn them properly but invalves less danger 
ff breaking them or making them wet oF 
Soney. If taken out. of the envelopes fist, 
per sbould ‘be placed over them in the 

Rening box to prevent drops of water cone 
‘densing and fallin on the specimens. With 
fa little practice you will have no trouble in 
Softening them, 

‘When sufficiently softened, remove the but- 
terfly from the bow and mount. it as previc 
‘sly described, except that only two or three 
‘days wil be needed for drying. 

Throughout the world 
collectors are eager to €x= 
change rare and. beautiful 
butterties for others. not 
ound in. their’ particular 
country. Some of my most 
prized specimens have come 
to me fom amateur, cle 
lectors in faredistant 
Fer that roman, i tie 
fortant to pack your spee~ 
Inens properly for. shi 
rent. Sra Tots. maybe 
sent by mail to almost any 
far of the word in ear 


Tuned eardboard and then 
Searey wrapped in strong 
Taper and they should be 
Easccurely with, strong 
twine 

By such exchanges. you 
can round out what may 
ay become a fine, 
scout cleo of bate 
‘eric, not only of your 
gue ity tal ee 
whole world. ne 
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